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BBenenne

Hcropusi mpuMeHEHNs Kele3a, a MO3KE U CTAIN JJI1 HYKJI CTPOUTEILCTBA
BocxoauT K XVI- XVII Bekam npomoro teicsiuenetus. B XIX Beke, 6marogaps
OOIIMPHBIM MCCIIEOBAHUAM MHOTHX POCCHMCKHX MHXKEHEPOB, a OCOOEHHO TpY-
namu H.A. benenroOCKoro crajip HaBceraa BOILIA B IPAKTUKY MOCTOCTPOCHHUS, a
3aTeM Haydajla IPUMEHATHCA B HECYIIMX KapKacaxX IpaKJaHCKHUX 31aHuil. biaro-
Japsi COBMECTHOM paboTe METaJIyproB U MH)KEHEPOB CTPOUTENEN CO3AaHbl COT-
HU MapoK CTalld W BHJOB COPTOBOrO MpokaTta ¢ (haHTaCTUYECKUMH (U3BHKO-
MEXaHUYECKUMHU CBOMCTBAMH.

B coBpeMeHHOM MHpe HEBO3MOKHO HAWTH HU OJHOTO M3 CKOJIb-HUOYIb
U3BECTHBIX COOPY>KEHHI, KOTOpOe ObLJIO Obl BO3BEACHO 0€3 MPUMEHEHUS CTajlb-
HBIX KOHCTPYKIIHM.

Ha ceronusamHuii 1eHb CyIIECTBYET OTPOMHOE KOJMYECTBO YUEOHUKOB U
y4eOHBIX MOCOOUN MO CTaNbHBIM KOHCTPYKIUSAM, KOTOPbIE BEIYyT CBOM MCTOKU C
50-X rosoB MpOILIOro BeKa BO BpeMeHa OYpHOro pPa3BUTHUS MPOMBIILIEHHOTO
ctpoutenbctBa B CCCP. OcHoBHas 11€1b, TOM Y4EOHOU JUTEpaTyphl, OOyUUTh
CTYJIEHTa OCHOBaM pacyeTa CTaJbHBIX KOHCTPYKLMI JIJISl BBIIIOJIHEHHSI KypPCOBOTO
IIPOEKTA U YCIIEIIHOM Cc/1auy IK3aMeHa.

3a mocienHue NECATUIIETHS B TEXHOJOTMHU pacyera, NMPOEKTUPOBAHUSA U
MPOU3BOJICTBA CTAJIbHBIX KOHCTPYKUUW MPOMU30ILIEN TUTAHTCKUIA CKavyoK: B MpaK-
THKY NMPOEKTHUPOBaHMs BHeAPsIoTcs BIM' TeXxHONOrHM ¥ CBSI3aHHBIE C HUM pPac-
YETHBIC ITPOrPAMMHBIE KOMIUIEKCHBI.

ITony4uB HOBBIE HHCTPYMEHTHI U MOAXOABI K PACYETy U IMIPOCKTUPOBAHMIO,
MH)XEHEPaM-IIPOEKTUPOBIIMKAM IPHUXOAUTCS BbIpa0AThIBATh CBOU AJITOPUTMBI
MPOEKTUPOBAHMS CTATBHBIX KOHCTPYKIIMH, KaK MPaBUIIO, CBOJSALIMECS K IIEMOYKE
IOCJIEIOBATEIbHBIX JEHCTBUI:

~

PacueT xapkaca ( KoHcTpyupoBaHue )
Yucnennoe
METOJIOM U IPOCKTUPOBAHUE
MOZEIUPOBAHUE
S KOHEYHBIX HECYIIUX
JIEMEHTOB KOHCTPYKIIUMA

OIHOBPEMEHHO € ATHUM, B Y4€OHOM JUTEpaType JOCTaTOYHO OCBEIICHBI
MOJXO0/bl K PACYETY OTJICJIbHBIX AJIEMEHTOB KOHCTPYKIIMA B COOTBETCTBUHU C JICH-
CTBYIOLIUMHU HOPMAaMHU, OJTHAKO 3JaHUE B LIEJIOM, a TAKXKE aJITOPUTMBI B3aMOCBSI-
31 MEXKJY OTJEIbHBIMU 3TaaMy MPOECKTUPOBAHUS OTCYTCTBYIOT ITOJIHOCTBIO.

OCHOBHOM 1IeJIbI0 KHUTH SBJISICTCS MOJACIUTHCS C YUTATECISIMHU OIIBLITOM
MPOCKTUPOBAHUS W MPAKTUYECKUX PACYETOB OTHOCUTEIIBHO HECIOXKHBIX, YaCTO
BCTPEUYAIOIIMNXCA 3JaHUM CO CTaJIbHBIM KAPKACOM M MOMBITATHCS J1aTh aJrOPUTM
IIPOEKTUPOBAHUS CTAJBHBIX KOHCTPYKIMU KakK I0CJIENOBATEIbHOCTh JIEWCTBHUI
IPU MTPOCKTUPOBAHUN OCHOBHBIX 3JICMEHTOB 3/IaHUS IIPA MOMOIIM CAMBIX pac-

'Building Information Modeling



MPOCTPAHEHHBIX HHCTPYMEHTOB: TPaAPUUSCKUX U PACUETHBIX MPOTPAMM C YIETOM
TpeOOBAHMI COBPEMEHHBIX CTPOUTENIbHBIX HOPM.

WNnes HanucaHusi KHATH BO3HHUKJIA Y aBTOPOB B PE3YJIbTAaTE B3aUMOICH-
CTBHUS U COCYILIECTBOBAHMS JBYX c(ep KU3HEHHBIX MHTEPECOB: MPENOJIaBaHUs B
"TroMEHCKOM HMHAYCTpUaJIbHOM YHHBepcutTere" Ha kadeapax "CTpoUTENbHBIX
KOHCTpYKIMU'" u "lIpoekTupoBaHMs 3[aHUNA W TPagOCTPOUTENHCTBA', a TaKXKe
MMEIOIIIETOCS] MHOTOJIETHETO OIbITa MPUOOPETEHHOTO B XOJI€ PEAIbHOrO MPOEK-
TUPOBAHMS CTAJIbHBIX KOHCTPYKLHUN 3aHUN U COOPYKEHHM, IPOXOKICHUS MHO-
TOYUCIICHHBIX TOCYIapCTBEHHBIX DKCIEPTH3 PEATbHBIX O0OBEKTOB U OCYIIIECTBIIC-
HUSL aBTOPCKOTO HAA30pa B MPOLECCE CTPOUTEIHCTBA.

B xone ananusa, yHuUKAIMN U TUTIA3AIUA TPOCKTHBIX PEIICHUA CTalb-
HBIX KOHCTPYKIIMH, pa3paO0TaHHBIX B PAMKaxX peajgbHO BHITIOJHEHHBIX MTPOCKTOB,
MOSIBUJIACh HEOOXOAMMOCTh U3JI0KUTh HAKOTUICHHBIN MPAKTHYECKUI OTBIT B €1H-
HOM QJITOPUTME, KOTOPBIH MOXKET ABJISTHCS IOCOOMEM J1JIs1 MHKEHEPOB.

JI1s1 pac4eTOB M MPOCKTUPOBAHUS KOHCTPYKIIMM MCIIOJIb30BaHbI TAKUE JIU-
IICH3MOHHBIE TIporpaMMHbIe KoMIutekchl: MicroFe ot komnanuu TechSoft, Revit
u AutoCad ot komnanuu Autodesk.

Oco0ytro 01arolapHOCTh aBTOPHI BhIpAXKAIOT UHXKeHepam kommnanuu OO0
"HIIK "Cubctpoit UHkuHupuHT" 3a HOMOIIL M HEOLIEHUMbIA HHTEIIEKTYaJIbHbIN
BKJIaJl B pa3pabOTKy TEXHHUYECKUX PEIICHHI, KOTOPbIE ObLIM MCHOJIb30BaHbI IPH
HAITMCAHUH HACTOSAIIETO ITOCOOHS.



1. ObJacTh NpUMEHEeHUs

B pamkax maHHOro y4eOHOTO MOCOOHMSI PACCMOTPEHBI TPaXKIaHCKHE U MPO-
MBIIUICHHBIE 3[aHUs], 32 UCKIIIOUYEHUEM 31aHUI ¢ MOCTOBBIMH KpaHaMHU.

YyebHoe mocoOre pachpoCcTpaHsIeTcss Ha MPOSKTUPOBAHUE CTATbHBIX KOH-
CTPYKUHUHN 37aHUM, TPOCTPAHCTBEHHAs! YCTOMUMBOCTh KOTOPHIX 00ECIEeUHBAETCS
CUCTEMOMN BEPTHKAIbHBIX, TOPU3OHTAIBHBIX CBA3CH M pacrnopoK MO KOJOHHAM U
MOKPBITHIO, & TAK K€ KECTKOCTHIO Y3JIOB CONPSKEHMS AJIEMEHTOB KapKaca, B TOM
qucle:

® KOJIOHHBI U3 MPOKATHBIX Mpoduiie (B T.4. KOJOHHBI paxBepKa);

e (QajKku U3 MPOKATHHIX MpOoduIIeH (B T.4. MPOTOHBI MTOKPHITHUSA);

e (epMbl U3 THYTHIX 3aMKHYTBIX KOpOOUYaThIX NMpo¢uiIei, U3 yrojikos, U
JPYTUX TPOKATHBIX MPOPUIIEH;

® KECTKHE W IIApHUPHBIC Y3IIbI COMPSHKCHHUS KOJIOHH Kapkaca ¢ (yHma-
MEHTaMH,

® KECTKHME U IIAPHUPHBIE Y3Jbl CONMPSsDKEHMs puresieil kapkaca (Oankw,
(dbepmbl) ¢ KOJIOHHAMHU KapKaca;

® [pPOYHME y3JIbI CONMPSHDKEHU KOHCTPYKUUN (KpeTieHUe CBsI3ed, paclopoK
KapKaca, pelieTKy U MOsICOB B COCTaBe (PepMbl, IPOTOHOB MOKPBITHS U JIP.)



2. TepMuHBI U onipe/eSieHU s

Ceapka - ONy4eHUE HEPA3ZBEMHBIX COETMHEHHUI OCPEICTBOM YCTaHOBIIE-
HUSI MEKATOMHBIX CBSI3€M MEXKy COEAUHSAEMbIMHU YaCTSAMU IIPU UX HArpEBaHUU U
(nnn) TUTacTHYECKOM J1e(hOPMUPOBAHUH.

Pyunasa ceapka - cBapka, BBINIOJIIHSIEMAas YEJIOBEKOM C MOMOIIbIO HHCTPY-
MEHTa, MOJYYAOUIEr0 SHEPTUIO OT CIEIUATbHOTO UCTOYHHUKA.

Mexanuzuposannan ceapka - CBapKa, BbIIIOJIHIEMAasi C IPUMEHEHUEM Ma-
[IUH U MEXaHU3MOB, YIIPABJISEMbIX YEJIOBEKOM.

Aemomamuueckan ceapka - CBapKa, BBITIOJIHsIEMAass MallIMHOW, AEHCTBYIO-
1Ieil Mo 3alaHHOM porpamMme, 0e3 HEMOCPEACTBEHHOTO y4aCTHs YEIOBEKa.

Aemomam 0na 0y20601 ceapku - annapar i aBTOMAaTUYECKON TyrOBOM
CBapKHU.

Ilonyaemomam 0na 0y2080i ceapku - amnmnapar JJjsi MEXaHU3UPOBAHHOMU
JyTOBOM CBAapKH, BKIIIOUAIOLIUNA TOPEIKY U MEXAHU3M I0Ja4 MPOBOJIOKU C pyd-
HBIM NIEPEMEILICHUEM TOPEITKH.

/Jlyzo6aa ceapka naasauwumcsa 31eKmpooom - JyroBasi CBapKa, BBIITOJIHS-
eMas 3JIEKTPOJOM, KOTOPbIN, pACIUIABISASACH NMIPU CBApKe, CIYXKUT MNPHUCAAOUYHBIM
METAJIJIOM.

/Jlyz06aa ceapka HenaagAWUMCA INEKMPOOOM - TyroBas CBApKa, BBINIOJ-
HsieMasl HEPaCIUIABJISIOIMMCS [IPU CBAPKE JIEKTPOJIOM.

/Jlyzoeaa ceapka noo ¢hi1rocom - 1yropasi CBapka, Ipu KOTOPOU Jyra TOPUT
MOJ1 CJIOEM CBapOYHOro (iroca.

/Jlyzo6as ceapxa 6 3auyumnom 2asze - 1yroBasi CBapka, pu KOTOPOU JIyra u
pacruiaBiIsieMblii METal, @ B HEKOTOPBIX CIIy4asiX, ¥ OCTBHIBAIOLIMI I1IOB, HaXo-
JITCS B 3allIUTHOM Ta3e, M0JaBa€MOM B 30HY CBAapKU C MOMOIIBIO CIIEIMAIbHBIX
YCTPOMCTB.

Mexanuzuposannan 0y206as céapka - JyroBas CBapka, Ipu KOTOPOH IO-
Jlaya TUIaBAIIerocs 3JIEKTpoJa WM NPUCAJOYHOr0 METalia, UM OTHOCUTEIBLHOE
MEPEMEILICHHUE TYTU U U3JIENINSI BBIIOJHSIOTCS C MOMOIIBI0 MEXaHU3MOB.

Aemomamuueckan dy206aa ceapka - MEXaHU3UPOBAHHAs AYroBas CBapKa,
Py KOTOPOW BO30YXKIEHWE NYTH, MoJaya IUIABSIIErocs 3JEKTPOoia WM TpHca-
JIOYHOTO METala U OTHOCUTEIBbHOE MEPEMEIECHUE YT U H3IEIUsl OCYIIEeCTB-
JSI0TCS MEXaHU3MaMu 0€3 HEMOCPEICTBEHHOr0 y4acTHsl 4eJIOBEKa, B TOM YHUCIIe
Y 110 33IaHHOW ITpOorpaMme.

Ceapnoe coeounenue - Hepa3bEMHOE COCIMHEHNE, BBITIOJIHEHHOE CBAPKOM.

Ceapnoit w06 - y4acTOK CBapHOIO COEJUHEHUs, 00pa30BaBIIMICS B pe-
3yJbTaTe KPUCTAJUIM3AIMU PACIUIABICHHOIO METa/ljla WM B pe3yJibTare IJIacTH-
yecKkol eopMaiiuu mpu CBapKe JABJICHUEM WJIM COUETAHUS KPUCTAIIU3AIUU U
nedopmanum.

Memann wiea - craB, oOpa30BaHHBIA pACIIABICHHBIM OCHOBHBIM H
HAIUIaBJICHHBIM METAJNIAMH WM TOJIBKO MEPETIaBICHHBIM OCHOBHBIM METAJIJIOM.

OcnoeHoll Mema - METAJUT MOJIBEPTalOIINXCsl CBAPKE COCIUHSIEMbIX Ya-
CTEN.



3ona cnnaenenusn - 30Ha, T HAXOMSITCS YAaCTUYHO OILUIABJICHHBIE 3€pHA
MeTaJlla Ha TPaHUIIE OCHOBHOTO METAJIJIa M METaJlJla IIBa. JTa 30HA HarpeBa HU-
K€ TemIleparypsl 1aBiieHusd. HepaciuiaBieHHble 3€pHa B 3TOM 30HE pa3beIUHS-
IOTCS JKUJIKAMHU TPOCIONKaAMHU, CBA3AHHBIMU C YKUJKHAM METAJIOM CBapOYHOM
BAHHBI U B 3THU MPOCIOUKHA UMEIOT BO3MOKHOCTh MPOHUKATH 3JIEMEHTHI, BBE/ICH-
HbIC B BaHHY C JIOMOJIHUTEIbHBIM METAJUIOM WJIM CBAPOYHBIMU MaTepUallaMH.
[To3TOMY XMMHUYECKUI COCTaB 3TOM 30HBI OTJIMYEH OT XMMHYECKOI0 COCTAaBA OC-
HOBHOI'O METaJlia.

3ona mepmuuecko2o 6auUAHUA - Y4aCTOK OCHOBHOTO MeTajlla, HE MOJI-
BEPIIINICS PACIUIABICHUIO, CTPYKTYpa U CBOWCTBA KOTOPOTO U3MEHWINCH B Pe-
3yJIbTaTe€ HarpeBa Npy CBApKe, HAIIABKE WK PE3KE.

Monmasgicnolit w106 - CBAPHOW IIOB, BBINOJIHAEMBIM IIPU MOHTAXE KOH-
CTPYKIIUH.

Kamem y2noeozo wiea - kpatyaiiiliee pacCTOSHUE OT MOBEPXHOCTU OJHOM
M3 CBAapMBAEMbIX YACTEH JO TPaHUIBl YIJIOBOTO IIBA HA MOBEPXHOCTH BTOPOM
CBapuBAEMOM YaCTH.

Pacuemnasn evicoma y2n06020 wiea - 1JIiHA NEPIICHIUKYISPA, OMYIIEHHO-
0 U3 TOYKM MAaKCHUMaJIbHOTO MPOIUIABICHUSI B MECTE COIPSKEHUSI CBAPUBAECMbBIX
yacTel Ha TMIOTEHY3y HauOOJIbIIIEer0 BIMCAHHOTO BO BHEIIHIOK YacTh YIJIOBOTO
1IBA OPSIMOYTOJILHOTO TPEYTOJIbHHUKA.

Hlupuna ceapnoco wiea - PACCTOAHUE MEXKAY BHUIWMBIMH JIMHUSMU
CILTIABJICHUS Ha JIMIIEBOM CTOPOHE CBAPHOIO IBA ITPU CBAPKE MJIABJICHUEM.

Pazoenka Kpomok - TIpUJaHUE KPOMKaM, IMOJIJICKAIUM CBapKe, He0OXO-
JTUMOM (POPMBI.

CKoc KpomKu - TIPSIMOJTMHEWHBIN HAKJIOHHBIA Cpe3 KPOMKH, IMOJJICKaIICH
CBapKe.

Ilpumynnenue Kpomku - HECKOIICHHAs 4YacTh TOPLA KPOMKH, MOIJIEHKA-
IIEN CBApKe.

Yeon ckoca kpomku - ocTpbIii Yroa MEXIy IUIOCKOCTBIO CKOCA KPOMKHU U
IJIOCKOCTBIO TOPIIA.

Yzon pazoenxu kpomok - yron mexay CKONIEHHbIMUA KPOMKaMH CBapuBae-
MBIX YaCTEH.

3azop - KpaTyaiiliee pacCTOSIHUE MEXIY KPOMKaMH COOpaHHBIX JIJIsl CBap-
KU JeTajei.

Ceapounas npoeoioka - IPOBOJIOKA JIJIs1 MCHOJIb30BaHUS B Ka4eCTBE Ijla-
BSIIIETOCS DJIEKTPO/Ia JTMOO MPHCaI0YHOTO METalljla IIPU CBApKE TIaBJICHUEM.

Inekmpoonas npoeoioka - CBApOYHaAs MPOBOJIOKA JJIsl UCIIOJIB30BAHUS B
Ka4eCTBE IIABSIIEr0Cs JIEKTPOA.

Ilpucaoounas npoeoyoka - cBapouHasi IPOBOJIOKA ISl UCIIOJIB30BAHUS B
KQ4eCTBE IUIABSIIErOCs 3JIEKTPOIA.

Ilopowkosaa npoeosioka - CBapO4Has MPOBOJIOKA, COCTOSIAs U3 METall-
JMYECKON 000JI0UKH, 3aMTOTHEHHOU MOPOITKOOOPa3HBIMU BEIIIECTBAMM.



Ceapounwlii ¢proc - Marepualn, UCIOJIb3YEMbIN MPU CBapKe JUIsl XUMUYeE-
CKOM OYHUCTKU COEJIMHSEMBIX MOBEPXHOCTEW M YJIy4YIlIeHHH KayecTBa IiBa. CBa-
POUYHBIN (PIIIOC 3aIMINAET YTy U CBAPOUYHYIO BaHHY OT BPEJHOTO BO3JIEUCTBUS
OKpY>Kalolllel Cpeibl U OCYIIECTBISIOMNI METaUypruuecKyto 00paboTKy BaH-
HBI.

Koppo3ua memannoe - pazpyuieHue METAJJIOB BCIEICTBUE XUMHUYECKOTO
WJIY DJIEKTPOXUMHUYECKOI0 B3aUMOJIEUCTBUS UX C KOPPO3UOHHOM CPEIIOH.

Koppo3uonnasn cpeda - cpena, B KOTOPO MPOUCXOAUT KOPPO3US METAILIA.

Koppo3uonnaa cmoitkocms - CnocoOHOCTh MeTajljla CONPOTUBISATHCS
KOPPO3HOHHOMY BO3ECHCTBUIO CPEBI.

CranpHas TpyOa - U3nenue u3 cTayiv KoJblleoOpa3HOTO, OBAILHOTO, MHO-
TOYTOJIBHOTO WJIM MHOW (OPMBI IOJIOTO TMONEPEYHOTO CEYEHUS] OTHOCUTENIBHO
OOJIBITION JITTUHBI.

becwosnaa cmanvnana mpyoa - CranpHas TpyOa, HE UMEIOILAs CBAPHOIO
IBa WJIK JAPYTOro COCIUHEHHMSI, M3TOTOBJICEHHAS. OJHUM U3 CIIOCOOOB KOBKH, MPO-
KAaTKH, BOJIOYEHHS WJIA IPECCOBAHUS.

X0100H0 depopmuposannan decuioénas cmanvHas mpyoa - OECIIOBHAS
cTanbHas TpyOa, 3aJJaHHBIA pa3Mep KOTOPOW MOJIy4EeH CIOCOOOM XOJIOAHOW Je-
dbopmanuu.

Inekmpoceapnas cmaibhasa mpyba - CBapHas CTajbHas TpyOa, U3TOTOB-
JICHHAs! U3 IITPUIICOB WM JINCTOBOTO MIPOKaTa MmyTeM (POPMOBKH U IJIEKTPOCBAP-
KH.

Ilpamowosnas nekmpoceapnas cmaivHas mpybda - SIEKTPOCBApHAs
CTajibHasi TpyOa, U3rOTOBJICHHAS MTyTEM CBAapKHU MPSIMOTO CThIKA, MapaJlIeIbHOTO
OCH TPYOBI.

Xonoonooepopmuposannana npamMouwtoeHaA INEKMPOCEAPHA CIATbHAA
mpyba - 3NeKTpOCBapHas CTajabHas TpyOa, U3rOTOBJIEHHAS U3 IITPUIICOB WJIH JIU-
CTOBOTO MpoKaTa myTeM (POPMOBKHM MO CIIHUPATH W HETPEPHIBHON CBAPKHU CTHIKA
CIIUPAJILHBIM IIIBOM.
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3. MarepuaJibl 1Jisi KOHCTPYKIUI U COeINHEeHUI

3a pacyeTHYIO TEMIIEpaTypy B pailOHE CTPOUTENBCTBA CIEAYET NPUHUMATh
TEMIEPATypy Hapy>KHOTO BO3/lyXa HauboJee XOJIOAHBIX CYTOK 00ECIIEUeHHOCTHIO
0,98, onpeneneHHyto coriacHo [3].

VYuer ycnoBuil paboThl KOHCTPYKIMHA UM COCTUHEHHUH Y. MPUHUMAETCS IO
tabmmme 1 [1].

3.1 MarepuaJjsbl 1Js1 KOHCTPYKIUIA

e  @DacoHHBIN IPOKAT:

VYrosku craiabHble TOpsiyeKaraHble paBHonosiouHsle mo ['OCT
8509-93;

VYronku cranbHble TOpsueKkaTaHble HepaBHOMoJioUHble 1o ['OCT
8510-86*;

[lIBemnepricTanbubie TopsuekaTanbie o 'OCT 8240-97;
JIByTaBpbICTANIbHBIE TOpPSAYEKATaHbIE C MapauIeNbHBIMU TPAHAMHU
nosiok (OanouHble, KOJOHHBIE, ImKpokononounsie) mo ['OCT
26020-83;

JIByTaBphICTaNIbHBIE TOpsiYeKaTaHble (C YKIOHOM Mook) no 'OCT
8239-89;

[Ipokar cranpHOM copToBOM (hacoHHOTO TIpodus. JByTaBpsI ¢ na-
pautensbHBIME TpaHsMu mosiok mo CTO ACUM 20-93.

e Jlucrosou mpokar:

JIucTel cTanpbHBIE ¢ POMOMYECKAM W YEUEBUYHBIM pU]ICHUEM IO
I'OCT 8568-77;

[Tpokar nuctoBoii ropsiuexatansiii mo ['OCT 19903-2015;

[IpokaT TOHKOJINCTOBOW W3 YIJIEPOAUCTOM CTAIM Ka4Y€CTBEHHOM M
00BIYHOrO KauecTBa oomero HasHauenusa o [ OCT 16523-97;

[TpokaT TOJCTOMMCTOBOM M3 YTIAEPOIUCTON CTAIM OOBIYHOTO Kade-
ctBa o 'OCT 14637-89.

e [IIupoKOMOIOCHBIN ITPOKAT:

[Ipokar cTaIbHOM rOPSYEKATAHBIM IIUPOKOIIOJIOCHBIM YHUBEPCAIb-
Heli o 'OCT 82-70.

e ['HyTbIe MpOduIK:

TpyOsl cTanbHble THYTHIE 3aMKHYTHIE CBApPHBIC KBaJpPATHBIC U MPs-
MOYTOJIBHBIE JUJISl CTPOUTENbHBIX KOHCTpyKuuil mo ['OCT 30245-
2003 (¢ 1.01.2017r. 3amenen Ha [OCT 30245-2012);

[IBemnnepsl cTanbHbie THYTHIE paBHONON0uUHbIE 0 ['OCT 8278-93;
[[IBennepsl cTanbHble THYTHIE HepaBHOMOIouHble IO ['OCT 8281-
80;

VYroinku cranbHble THYThIe paBHONONOYHBIE 110 ['OCT 19771-93;
VYroiku cranbHble THYThIe HepaBHOMono4yHbIe 1o ['OCT 19772-93;
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[Ipodunu cranbHble THYTHIE C-OOpa3Hble PABHOIMOJIOYHBIE TIO
'OCT 8282-83.

e CopTOBOii MpOKaT:

[Ipokatr copToBO# cTanbHOM ropsuekaTanbiii monocosoid mo 'OCT
103-2006;

[IpokaT copTOBOW CTaJbHOW TopsiuekaTaHblii Kpyribiii mo I'OCT
2590-2006;

[Ipokar COpPTOBOM CTaJdbHOM TOPSYEKATAHBIM KBAAPATHBIA IIO
I'OCT 2591-2006;

[Ipoxar COpPTOBOM CTaIbHOW TOpPAYEKATAaHBIM WIECTUTPAHHBIA IIO
I'OCT 2879-2006.

TpyOsr:

TpyObl cranbHble 3neKkTpocBapHble mpsimMomoBHbie 1o ['OCT
10704-91;

TpyOs! cranbHble OeciioBHbIE ropsiuenedopmupoBannbie o 'OCT
8732-78.

3.2 Marepuanbl 1Jisl CBAPKH CTAJIbHBIX KOHCTPYKIMIA:

DneKTpo bl 11l pyuHo#t gyroBoit cBapku o I'OCT 9467-75;
Capounas npoBoJioka o 'OCT 2246-70;

Vrnexucisii ra3 mo 'OCT 8050-85;

Apron o 'OCT 10157-79.

3.3 MarepuaJbl 1Jis1 00JITOBBIX COEINHEHUI:

e Ha oObIYHBIX OONTAX:

Bonrer kimacca Tounoctu B mo 'OCT 7798-70;
[Naiikn xnmacca tounoctu B o 'OCT 5915-70;
[aii6s1 kpyrasie mo OCT 11371-78.

e Ha BBICOKOITPOYHBIX OonTax:

Bonter Beicokonpounsie mo ['OCT P 52644-2006;
TMaiiku BeIcOKOTIpOUHBIE TT0 'OCT P 52645-2006;
[ITait661 k BeICOKOTPpOUHBIM OonTaM 1o 'OCT P 52646-2006;

e AHKepHbIE OONTHI:

bontel dynmamentHsle (mmuiabku, maiioer) mo I'OCT 24379.1-
2012;

latikm wimacca Tounoctm B mo T'OCT 5915-70 (mns GontoB
D<48mm);

AHkepHble Oontbl crenyetr npumeHsTs corsiacHo CIT 43.13330.2012 (mpwm-

noxenue I).

Jst dyapamentaeix 60onToB m3 craneit Cr3mc2, Cr3cn2, Ct3cnd — raiku
kjacca npoyHoctu 4, u3 cranmu 09I2C kmacca MPOYHOCTH HE MEHEE 5-TO 1O
I'OCT P UCO 898-2-2013 mist 6011ToB D<48MM.
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3.4 TIlpaBuja ucnoJjib30BaHMs NPO(Puieid B CTPOUTETBLHBIX KOHCTPYKIMSX

1. Tlpu npoeKTHUPOBAHUU CTPOUTENBHBIX KOHCTPYKIUH CeayeT KOMIIOHO-
BaTh KaXbId 3JIEMEHT U BECh OOBEKT B I1I€JIOM W3 MUHUMAJIBLHO HEOOXOJUMOIO
YHUCia pa3InyHbIX TPOQUIIEH.

2. IlpumeHsieMble B OJJHOM OTIPABOYHOM 3JIEMEHTE YT'OJIKH, TaBPbl, MOJIO-
Chl OJIHOTO HOMMHAJBHOTO pa3Mepa, HO pa3HOW TOJIIMHBI JOJKHBI UMETh pa3-
HOCTH TOJIIIMH OJHOMMEHHBIX TIpoduiieli He MeHee 2MM.

3. He momyckaeTcsi MpUMEHSATh B OJTHOM OTIPABOYHOM DJIEMEHTE OJMHa-
KOBBIE TIpo(driiepa3Mepbl U3 Pa3HbIX MAPOK CTAJICH.

4. IlpumeHeHue B OTHOM 00BEKTEe MPOGUIUPOBAHHBIX JIUCTOB OJTHON HO-
MHHAJIbHOU BBICOTHI PA3HOU TOJIILIUHBI HE JOMYCKAETCA.
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4. IlpoekTHpOBaHME COCTUHEHHU CTAJbHBIX KOHCTPYKIUIA

B COBPCMCHHOM CTPOMUTCIILCTBC IJIA COCANMHCHUHA CTAJIbHBIX KOHCprKHI/Iﬁ
INPUMCHAIOT IBA OCHOBHLIX BU/IA Cé6aApHble U 0onmoevie.

CBapHBIe COCAUHCHUA SABJIAKOTCA OCHOBHBIM BHJIO0OM COGI[I/IHGHI/Iﬁ B CTpOHU-
TEIbHBIX KOHCTPYKIMAX. CBapKa MO3BOJISIET MOJYYUTh MPOCTYH) KOHCTPYKTHB-
HYI0 opMy coeMHEHUS, AT SKOHOMHUIO METalIa M0 CPAaBHEHHUIO C OOJITOBBIMH
COCAUMHCHUSAMU, IMO3BOJIACT IIPUMCHATEL BBICOKOIIPOHU3BOANUTCIIBHBIC MCXaHHU3HUPO-
BaHHbIE CTIOCOOBI U3roTOBIEHUsA. C MOMOIIBIO CBAPKUA MOKHO MOJYYUTh MPAKTHU-
YEeCKH JIF0OYI0 KOHCTPYKTHBHYIO (popmy. CBapHbIE COeIMHEHUSI 00J1a1al0T CBOM-
CTBOM I'a30- 1 BOJOHCIIPOHUIIACMOCTH. O)IHaKO CBapKa sBJIACTCA MOIIHBIM 3HEP-
IFCTUYCCKHUM ITPOLECCOM U BHOCHUT B 00J1aCTh COCAMHCHUA 3JICMCHTOB CCPbLC3HBIC
W3MCHEHHS B CBOMCTBA HCXOOAHOIro Mertajiuia. B oOmactn CBApHOI0 COCAMHCHUA
9aCTO BO3HHUKACT I'COMCTPHYCCKAsA HCOIHOPOIHOCTD. Bo3moxxHbie ILG(I)CKTBI
CBAPHBIX IIBOB, UYTO TaK K€ CO3A4CT HCOAHOPOAHOCTD COGI[HHGHHfl.

bonroBnie COCINHCHUA ITOABUIINCH PAaHbIIC CBAPHBIX B 3aMCH COGI[I/IHGHI/Iﬁ
Ha 3aKJICIIKax.

[IpocToTa coeqMHEHUS U HAJIEKHOCTh B paboTe CIIOCOOCTBOBAIM MX ITUPO-
KOMY pPacCIpOCTpaHCHHUIO B CTPOUTCIILCTBC IIPH MOHTAXKC MCTAIMYCCKUX KOH-
cTpykiuid. OmHaKko OO0JTOBBIE coeaMHEHUs 0ojiee METATIOEMKH, YeM CBapHbIC,
TaK KaK UMCIOT CTBIKOBBIC HAKJIIAAKHW, & OTBCPCTUA OAJIA 00JTOB OCJIA0ISAIOT ceue-
HUA 3JICMCHTOB.

bonToBrie COCAMHCHUSA MPUMCHAIOT IPCUMYIICCTBCHHO IIPU MOHTAXC MC-
TATINTUYECKUX KOHCTPYKHI/Iﬁ, TaK KaK COBIIaACHUC OTBepCTI/Iﬁ COCAUHACMBIX JJIC-
MCHTOB aBTOMAaTUYCCKH KOHTPOJMPYET MMPABUIBbHOCTb NX YCTAHOBKHU M B3dMMHO-
T'O PaCIOJOKCHHA, OO0NITHI Aal0T BO3MOJKHOCTL IINIOTHO CTAHYTH COCIHWHACMBIC
9JEMCHTBI. Y CTAaHOBHUTEL OOJIT A0CTATO4YHO ITPOCTO, AJIAA 3TOI'O HC Tpe6yeTc;1 CIIC-
OHUaJIbHOI'O 060py11013aHI/151 H IIOJBOJa SHCPIHHU. bonToBbie COCAUHCHUA BBIIIOJI-
HSIFOT Ha OOBIYHBIX U BBICOKOITPOYHBIX 0oxaTax.

cDpI/IKHI/IOHHI)IG COCONHCHUA: IIPU I[CﬁCTBPIH Ha TaKO€ COCANMHCHUEC CABHIA-
OmuX CUJI MCXKAY COCAUHACMBIMUA 3JICMCHTAMU BO3HUKAIOT CHUJIbI TPCHHA, IIPC-
IIATCTBYIOIIUC CABUTY 3TUX 3JICMCHTOB OTHOCHUTCIIBHO APYI' ApYyTa. Takum 06pa-
30M, BBICOKOHpO‘IHBIﬁ 60J'IT, pa60Ta;I Ha OCCBOC PACTAKCHHUC, oOecIrieunBaceT Iie-
peaady Cui cABUIra TPCHUEM MCIKAY COCANHACMBIMHA 3JICMCHTAMM.

Bo (bHaHL[eBI)IX COCAMHCHUAX HCIOJB3YIOTCA BBICOKOIIPOYHBIC OOJITBI C
NpCABAPpUTCIIbHBIM HATAXKCHUCM U oe3 HCTO, B 3aBUCUMOCTHU OT HAIPAKCHHO-
ne(hOpMUPOBAHHOTO COCTOSIHUSI COCTUHCHUS.
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5. CBapHble coeIMHEHMSI

IIpy npoexTHPOBAHUY CBAPHBIX COEAUHEHUN CIIEAYET:

- TpPUHAMATh MUHUMAJIBbHO HEOOXOJAMMBIE pa3Mephl CBApPHBIX IIIBOB,
IPUMEHATh MUHUMAJIBHO HEOOXOAUMOE KOJMYECTBO PACUETHBIX U KOHCTPYKTHB-
HBIX CBapHBIX LIBOB;

- TIpeaycMaTpUBaTh MPUMEHEHHE BBHICOKOIIPOU3BOIUTENBHBIX MEXaHU3H-
POBaHHBIX CIIOCOOOB CBApKH;

- IpeaycMaTpuBaTh IpUMEHEHHE 3()(PEKTUBHBIX CBAPOUYHBIX MAaTEPUAJIOB
(97EKTPOOB, AMEKTPOAHBIX ITPOBOJIOK, 3AIUTHBIX Ia30B, (JIFOCOB);

- IpeaycMaTpuBaTh TAaKOE PACIOJIOKEHHE M pa3Mepbl CBAapHBIX IIBOB,
IPU KOTOPBIX MAaKCHUMaJIbHO COKpalaiach Obl HEOOXOJUMOCTh KaHTOBKH KOH-
CTPYKLUH IIPU UX U3TOTOBJICHUH, a TAKXKE YMEHBUIWINCH Obl pa3Mepbl COEqUHsIE-
MBIX JICTaJICH;

- obecmeunBaTh CBOOOHBIN JOCTYI K MECTaM HAJIOKEHHSI IITBOB U Y00-
HOE€ MPOCTPAHCTBEHHOE MOJIOKEHUE C YYETOM BBIOPAHHOTO CIOco0a U TEXHOJIO-
THH CBapKH, a TAKKe MPUHATOrO METO/1a Hepa3pyIIaoIEero KOHTPOIIS 1IBa.

Knaccudukanus cBapHBIX IIIBOB M COEIUHEHUN.

- Ilo popme conpspkeHUs: coeMHAEMBIX JeTaield (3JIEMEHTOB) pa3jinya-
IOT CJIEAYIOIIUE TUIIBI CBAPHBIX COCIUHEHUN: CTBIKOBBIE, YIJIOBBIE, TaBPOBBIE,
Haxjectounsie (Puc. 5.1).

*‘T’*rﬂﬁ&—,
CH
45— %

T'?' |

--

&
Puc. 5.1 Ocnoenwvie munwt ceéapmuvix coeOUHeHUN:
a - cmulKogvle; 0 - magposwvle; 6 - Y206ble; 2 - HAXAeCmOYHble
- Caapnple MIBBI TOMPA3NEISAIOT MO (OpME MOMEPEYHOr0 CEUCHHs Ha
cteikoBbie (Puc. 5.2, a) u yriossie (Puc. 5.2, 6).
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a &
Puc. 5.2 Ocnoenvie munst ceapHvix wieo8:
a - cmolKoswle; 0 - y2iogvle

C moMOIIbIO CTHIKOBBIX IIIBOB 00Pa3yiOT B OCHOBHOM CTHIKOBBIE COEIUHE-
Hus (Puc. 5.1, a), ¢ TOMOIIIbIO YIJIOBBIX IIBOB — TaBPOBBIE, KPECTOBBIE, YIJIOBBIC
U HaxJiecTouyHble coenunenus (Puc. 5.1, 6, B, 1).

CrtbikOBOE coeuHeHuEe Hanbosee paciHpoCTPAaHEHO B CBapHBIX KOHCTPYK-
[USIX, TIOCKOJIBKY UMEET PsiJi MPEUMYIIECTB NIepe APYTrUMU BUAAMHU COSTUHECHUM.
Ero mpuMeHsII0T B IIMPOKOM JIHarna3oHe TOJIIIUHBI CBApUBAEMBIX JeTaje oT je-
CATHIX JOJIed MIUIMMETpPA 10 COTEH MUJUIMMETPOB IMOYTH MPHU BCEX CIOCOOax
cBapku. [Ipu CTHIKOBOM cOeMHEHHH Ha 00pa30BaHUE IIBA PACXOIYETCS MEHBIIIE
IpUCaZ0YHOr0 MaTepuana, JIErko U yI00HO KOHTPOJIUPOBATh KAYECTBO.

a) &

o CIC3 Y [
DAL d

Puc. 5.3 Iloozomoeka Kpomoxk cmvlKO8bIX UGO8
a - ¢ omoopmoeKo KpomokK; 0 - 6e3 pazoeaKku KpoOMoK; 8 2, 0, € - C pazoeiKkamu
KPOMOK

VYTrII0BbIE BBl pa3InyaroT Mo (GopMe MOArOTOBKH CBAPUBAEMBIX KPOMOK B
NONEPEYHOM CEYEHHMH U CILIOIIHOCTH IIBa MO JJIMHE.

[To hopme monepeyHoro ceyeHus yriioBble BBl MOTYT OBITh 0€3 pa3esKu
KpoMok, (Puc. 5.4 a), ¢ oqHOCTOpOHHEH paznenkoit kpomku (Puc. 5.4, 0), ¢ ABy-
CTOpOHHEH pazaenkoi kpoMok (Puc. 5.4, B).

i Wi; 20277 g/ . )//73
aj & é

Puc. 5.4 IIo0zomosKka KpoOMOK y2106blX U108 MABPOBLIX COCOUHECHUIL.
a - 0e3 pazoenku Kpomok; 0, 6 - ¢ pazoeaKkoil KpoMKu
[To mpOTsHKEHHOCTH YTJIOBBIE IIBBI MOTYT ObITH HenmpepbiBHbIMU (Puc. 5.5,
a) u nipepoiBucThiMU (Puc. 5.5, 6,8,r,1), ¢ maxmataeiM (Puc. 5.5 6, 1) 1 nenHbIM
(ITTOHOYHBIM) pacmojiokeHueM oTpeskoB mBa (Puc. 5.5, r). TaBpoBbie, HaxJe-
CTOYHBIE W YTJIOBBIE COCIMHEHHSI MOTYT OBITh BBIMIOJHEHBI OTPE3KaMU IIIBOB He-
OOJBIION MPOTSHKEHHOCTHU - TOueYHbIMU 1BaMu (Puc. 5.5, n).
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7 2 2
Puc. 5.5Yzno06vie wievt maeposvix coeounenuii

- Ilo ¢opme B mpoJ0JIbHOM HaIpPaBICHUU PA3IMYAIOT IIBBI HEMPEPHIB-
HBIE€ U NIPEPBIBUCTHIE.

- Ilo nmeicTBytolIEMY YCHIMIO HIBBI JACJIST HA MPOJ0JIbHBIC ((hJIaHTOBBIE),
norepeynsle (J000BbIe), KOMOMHHPOBaHHBIE, Kockle (Puc. 5.6).

JIoGoBoO# 1I0B pacnojioKeH MEepPHEeHANKYISAPHO K ycuiuio P, dianroswiii -

I1apajuIesIbHO, & KOCOU - IO/, YIJIOM.

=

&

Puc. 5.6 Knaccugpuxauusa wieoe no oeiicmeyouiemy ycuiuo:
a - npoodoabHble ((hranzoewie); 6 - nonepeunvle (10606vle); 6 - KOMOUHUPOBAH-
Hble; 2- Kocble

- Ilo monoXeHuIo MIBOB B MPOCTPAHCTBE Pa3InyarOT HUKHUE, TOPU3OH-
TaJbHbIE, BEPTUKAJIbHBIE U MOTOJ0YHbIE MIBKI (Puc. 5.7). OTinuarorcs oHu Apyr
OT JpyTa yrilaMu, Mo KOTOPBIMH PACIioyiaraeTcsi MOBEPXHOCTh CBapUBaeMOH Jie-
TaJdu OTHOCHUTENBHO cBapiuuka. Hanbomnee TpyneH A UCHOJHEHUS OTOJIOYHBIH
IIOB, JIy4Ille BCETo OB (JOPMUPYETCS B HUKHEM MoJoxkeHuH. [loTomounsie, Bep-
TUKQJIbHBIE W TOPU3OHTAJBHBIC IIBBI MPUXOAUTCS BBHIMOJHATH MPU MOHTAXKE
KPYIMHOTA0aApUTHBIX KOHCTPYKIIHIA.
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B0-120"
BepTvkankHsie

Puc. 5.7 Knaccugukayus ceapnvix ui608 no ux nonoxiceHuio 6
npocmpancmee

- Ilo cnocoOy BBIMOJIHEHUS Pa3INYaOT CBAPKY: OJHOCTOPOHHIOIO U ABY-
CTOPOHHIOI, OHOCIIOWHYIO 1 MHOTOCIIOHHYIO.

OMHOCTOPOHHIOIO CBapKy CTBHIKOBOTO CBAapHOTO COEAMHEHUS BBITOJHSIOT
CO CKBO3HBIM MPOTIABJICHHEM KPOMOK Ha MOJAKIJIAIKe Uik 0€3 MoaKIaaKu (Ha Be-
cy). JIByCTOPOHHIOIO CBAapKy BBIMOJHSIOT C 3a4MCTKON (yJajJe€HHUEeM) KOPHS IBa
(MexaHnuecko oOpabOTKOI) mepen CBapKoid oOpaTHOM CTOPOHBI CBApPHOIO CO-
eIMHeHUs1 uiu 0e3 3auncTKU KopHs mBa. [Ipu ABycTOpOHHEH cBapke 3a4acTyio
IPUXOJIUTCS KAHTOBATh M3J/I€JIMe UM BECTH CBApPKy B TPYJHOM IMOTOJIOYHOM IIO-
JOKEHUH.

Mmuorocnoinbiit mos (Puc. 5.8) npuMeHstoT pu cBapke MeTalTa 00JIbIION
TOJIIINHBI, a TAKXKE JJI1 YMEHbIIEHUS 30Hbl TEPMUYECKOTO BIHUSHUA.

Puc. 5.8 MHorocnoiHbii 0B

Karersl CBapHBIX YIVIOBBIX HIBOB, COOTBETCTBYIOUIME MHHUMAJIbHBIM IIO
Tabnuna 5.4, Ha yepTeKkax KOHCTPYKIMI HE YKa3bIBAIOTCA. Y Ka3bIBAIOTCS KATETHI
IIBOB, IPUHUMAaEMbI€ MO pacueTy 0oJblle MUHUMaIbHBIX. O003HaYeHNE IIIBOB B
ATOM CIIy4ae MO>KHO YKa3bIBaTh 0€3 BBIHOCHBIX JIMHUU, MMOMENIasi UX HENOCpe-
CTBEHHO HAJl WJIA MOJ U300paKE€HUEM COOTBETCTBYIOUIETO CBAPHOTO IIBA BHE 3a-
BUCHMOCTH OT TOTO, SIBJIIETCA JIU CBAPHOU OB BUJUMBIM HJIA HEBUIUMBIM.

B Tabmuue 5.1 mpencraBieHO YCIOBHOE M300pa)KEHUWE CBApHBIX IIBOB Ha
yepTekax METATUIOKOHCTPKYHUH.

Tabauya 5.1
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Ycnoenuie u306pa.)fceuuﬂ C6APHBIX UIBOB

N300paxenne cBapHOro MBa
HaunmeHoBaHue Pasmepbl, MM
3aBOJCKOI0 MOHTAKHOI'0

KOBOT'O — CIUIOIIHOM:

[IToB cBapHOTO COCTUHEHUS CTHI- | 1-2 isr

C BUAMMOM CTOPOHBI Il POMMMOMON 3-5 2.3
C HEBUAMMOU CTOPOHBI P — W MM WM L-_H] L-_H e
[IToB cBapHOrO COCAVHEHUS CThI- 15
KOBOT'O — IIPEPHIBUCTHIN: m
C BUAMMOM CTOPOHBI S — RV LR VEVEY) 3-5 23
C HEBUAMMOU CTOPOHBI H+ H e — M E:I |: P
[IIoB cCBapHOIO COEAUHEHUS YI- i
JIOBOT'O, TABPOBOTO HMJIM BHA- ks ke i v
XJIECTKY — CILTONIHOM: o l;"'“ "'““E“"““ LI wypyx
7 r f
C Bunumon CTOPOHBI L |2 3.5
C HEBUIMMOI CTOPOHBI
[IloB cBapHOTrO COETUHEHUS YT -
k-l ke -l 3-5

JIOBOr'0, TaBPOBOI'O UJIK BHA- a —a _.D_:
XJIECTKY — IIPEPHIBUCTBIM: e - '

v ' kel k-l 35 .23
C BUAMMOM CTOPOHBI a a —E:n_—

B S - Al

C HEBUIMMOU CTOPOHBI

Kf — KaTeT yriaoBoro Imisa;
| — nMHA cBapMBaEeMOro y4acrka;
a — pa3Mep IiBa

Marhb.

Turbl, KOHCTPYKUMU U pa3sMepbl CBAPHBIX COCAWHEHUM CIEAYET INPHUHMU-

s pyunoi ayrooii cBapku 1o 'OCT 5264-80 «Pyunas nyrosasi cBapka.
Coenunenusi cBapuble. OCHOBHBIE THUIIbI, KOHCTPYKTUBHBIE 3JIEMEHTHI H
pasmepb», ['OCT 11534-75* «Pyunas nyroBas cBapka. CoenuHeHUsS
CBapHbIC MO/ OCTPHIM U TYNbIMU yriiaMu. OCHOBHBIE TUIIbI, KOHCTPYKTHUB-
HbIE AJIEMEHTBl M pa3Mepbl». PydyHas nyroBasi cBapka NpHUMEHSIETCS IS
BBITIOJTHEHUS TIPUXBATOK MPU COOPKE KOHCTPYKIIMM, MPU UCIIPABICHUU JIe-
(eKTOB CBAapHBIX COCIMHEHUM, MIPU BBHIMOJHEHUU CBAPHBIX IIIBOB, PAcCIo-
JIO)KEHHBIX B TPYJIHOJOCTYIHBIX MECTaX, WM B Pa3JIMUHBIX MPOCTPaH-
CTBEHHBIX IMOJIOKEHUSX, KOTJa TPUMEHEHUE MEXaHU3UPOBAHHBIX CITIOCOOOB
CBapKH Helenecoo0pasHo.

JIJiss MeXaHM3UPOBAHHOW CBAapKW B 3alIUTHBIX ra3ax (MPUMEHSIOTCS ILia-
BsiMecss uiau Herassuecs snekrpoasl) no 'OCT 14771-76 «JlyroBas
cBapka B 3amuTHOM rasze. CoenuHenusi cBapHble. OCHOBHBIE THIIbI, KOH-
CTPYKTUBHBIE 35ieMeHTHI U pazMepb», ['OCT 23518-79 «JlyroBas cBapka B
3alUTHBIX Ta3ax. CoeAMHEHUs CBapHbIE MO/ OCTPbIM U TYNBIMH YIJIAMH.
OcHOBHbIE THIIBI, KOHCTPYKTUBHBIE AJIEMEHTHI U pa3Mepbl». [Ipu cBapke B
YIJIEKUCIIOM Ta3e mpoBoJiokoi quametpoM 0,8 - 1,4 MM momyckaercst mpu-
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MEHSTh OCHOBHBIE THUIIBI CBApPHBIX COEAMHEHUU U HMX KOHCTPYKTUBHBIX

asmeMeHnToB 1o 'OCT 5264-80 u I'OCT 11534-75*.

MexaHu3upoBaHHas CBapKa B 3alMTHBIX T'a3aX HIMPOKO MPUMEHSAETCS Ha
3aBOJIaX MPU U3TOTOBIICHUH METAUIOKOHCTPYKIMNA €IMHUYHOTO XapakTepa. AB-
TOMaTU4YeCKas cBapka moJi pJIrocoM MPUMEHSETCS ISl YKPYITHEHUS JIUCTOBBIX 3a-
TOTOBOK IPU CBAapKe CBA3YIOIIMX IIBOB B 3JIEMEHTAaX COCTABHOTO CEYCHWS, MPHU
M3TOTOBJIEHUH MOJIOTHUI PE3EPBYapOB.

HopmaTtuBHbIE 1 pacyeTHBIE CONMPOTUBIIEHUS METaIa IBOB CBAPHBIX CO-
CIMHECHUH C YTIIOBBIMU IIBaMU TpUHUMatoTcs 1o Tabmure 5.2.

Tabnuua 5.2

Mamepuanwvt 015 ceapku, coomeemcmeyouiue npeoely meKyyecmu cmaiu

MartepuaJisl VIS CBAPKH
B YIJIEKUCJIOM
raze (mo 'OCT NMOPOLIKOBO# | MOKPBITHIMU
8050) uau B ero MPOBOJIOKOH | 3JIeKTpoxaMu
cMecH ¢ apro- not ¢parrocom (o TOCT 9087) (mo T'OCT (mo I'OCT
Craib HoMm (mo T'OCT 26271) 9467)
10157)
Mapka
CBAPOYHOI MPOBOJIOKH /ISl aB- HODOLKOEOi Tumn 31exTpo-
TOMATHY€ECKOIi 1 MeXaHU3UPO- ¢duroca HPOBO.IIOKI/I na
panHoii ceapku (mo TOCT 2246) P
2 _AN*
Ry 290 Hian CBOSTA | [ sermnns 946, D46A
CB-08T2C Ce-10TA AH-17-M gg‘ﬁg‘g
290 Him? < AH-43 o
R. < 590 H/vn CB-1012** AH-47 350, D50A
m Cs-10HMA AH-348-A***
[TDK-56C****
CB-0812C
cosxrema | O AH-17-M | TIII-AH-3 i
5 17- -AH-
Ryn 2 390 Himt [IOK-56C**** | TIIT-AH-8
Ce-10XI"2CMA | CB-08XH2I'MIO 370

" dmoc AH-60 1 anextpost Trma 42, D46, D50 cieyeT IpUMEHSTh [Tl KOHCTPYKIIAA TPYIII 2, 3 IPH pacueT-
HBIX TemrepaTypax t > -45 °C.

“ He npumMensits B couerannu ¢ dmocom AH-43.

s ¢dmroca AH-348-A Tpedyercst JOTOTHUTEIBHBINA KOHTPOJIb MEXaHHUECKHUX CBOWCTB METaJlIa IIIBa IIPH
CBapKe COCMHEHMI PJIEMEHTOB BCEX TOJIIUH TPU PACUETHBIX TeMIeparypax t< -45 °C u TommuH cBbImre 32 MM -
IpU pacdyeTHbIX Temneparypax t > -45 °C.

" Kepamuueckuii ¢rroc o TV 59295-001-56315282-2004.

IMpumeuyanue - [Ipu COOTBETCTBYIONIEM TEXHUKO-IKOHOMHUYECKOM 0OOCHOBAHUU IS CBAPKH KOHCTPYKIIUH
pa3peiaeTcs UCIOb30BaTh CBAPOYHBIC MATEPHUAIBI (IIPOBOJIOKH, (DIIFOCHI, 3aIIUTHBIC T'a3bl), HC YKAa3aHHBIC B
Hacrosei Tadmure. [Ipu 3ToM MEeXaHUYECKUE CBOMCTBA METAJIIA IIBA, BEITIOJIHIEMOTO C MX IIPUMCHCHUEM,
JIOJDKHBI OBITh HE HIIKE CBOMCTB, 00CCIICYHBACMBIX MPHUMEHCHHEM MAaTEPHAJIOB COTJIACHO HACTOSIICH TabnuIe.
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Tabauyas.3

Hopmamueuble u pacuemmbleé COnNpoOmMuG/iICHUA memaiia ueoe C6apHblX Co-
€OUHEeHUIl C y2j106bIMU wieamu.

CBapoyHble MaTepHaJibl R
2 wfy
THII 3J16KT[9):11161;1)(H0 rocrt MapKa npoBoIOKH Rwun, H/MM H/ant?

D42, 942A CB-08, CB-08A 410 180

246, D46A CB-08T'A, 450 200

350, 350A CB-081"2C, CB-10T'A, IIIT-AH-8, IIII- 490 215

AH-3

260 C-0812C*, CB-10HMA, Cp-10I"2 590 240

270 CB-10XT2CMA, C-08XH2I'MIO 685 280

985 - 835 340

ToMbKO /s IIBOB ¢ KaTeToM Ki < 8 MM B KOHCTPYKIMAX M3 CTAIH C IpeenoM Tekydectu 440 H/mm® u

Ooiee.

TDC6OBaHI/IH K pa3MepaM CBAPHBIX IBOB U KOHCTPYKIIMU COCAUHCHUM:

- Ilpu KOHCTpYHMpPOBAHHUM CBAPHBIX Y3JIOB KOHCTPYKITUHU CIEAyeT N30erarh
MepeCceUYECHNs CBAPHBIX IIBOB.

- Karer yrioBoro mBa K He moipkeH npesbimath 1,2t, roe t — HauMeHb-
1asg U3 TOJIIMH CBAPHUBAEMBIX JIEMEHTOB;

- Karet mBa, HaJIO)KEHHBIM HA 3aKPYTIICHHYIO KPOMKY (PaCOHHOTO MPOKa-
Ta TOJIIHUHOM 1, KaK MpaBuII0, HE JOJHKEH MpeBbIimaTh 0,9t.

- Karer yrinoBoro mBa J0JKEH yIOBJIETBOPSTh TPeOOBAHMUSAM pacuera U
OBITH HE MEHbIIIE yKa3aHHOTo B Tabsuma 5.4.

Tabnuya 5.4

Munumanvnvie kKamemol wiéa Ky

Bupa cBapku npu 3Hauenns k03QpuuneHTOB ff U
JMamMeTpe CBAPOUHOi . 1IpH HOPMAJIBHBIX PEKUMAX
npoBo/I0KH ciiomHo-| Ionoxenue mBa |Koagduuuent CBAPKH M KATETAX IBOB, MM

ro cedyeHus
d, Mm 3-8 | 9-12 | 14-16 (cB. 16
ApTtomaTuueckas npu d B nonouky Bt 11 0,7
=3-5 BZ 1,15 1,0
Hmxuee Bt 11 0,9 0,7
B, 1,15 1,05 1,0
ABTOMaTHUECKas U Me- B nomouxy B¢ 0,9 0,8 0,7
XaHU3UPOBaHHAs TIpH B, 1,05 1,0
=14-2 HwxHee, ropusoH- B¢ 0,9 0,8 0,7
TaJbHOE, BEPTHU- B, 1,05 1,0
KaJIbHOE
Py4Hast 1 MEXaHU3HPO- B nogouky Br 0,7
BanHast py A< 1,4 wnnt | Hypkaee, ropusos- B, 1,0
TNOPONIKOBOH MPOBOJIO- |  TanbHOE, BepTH-
KO KaJIbHOE, IIOTOJI0Y-
HOC
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PacueTnast niwHa yrioBoro mBa A0JbKHA OBITH HE MeHee 4 K 1 He MeHee
40MmMm;

Pacuernast mmmHa (haHroBOTO MIBa JOJDKHA OBITH HEe Ooiee 85P:K:, 3a
UCKJIIOYCHHUEM IIIBOB, B KOTOPBIX YCHJIME NIEHCTBYET Ha BCEM MPOTSKE-
HUM I1IBA;

Pa3mep HaxmnecTa mopkeH OBITH HE MEHEE MSTH TOJIIMH Hanboyiee TOH-
KOTO U3 CBAPUBACMBIX JICMCHTOB,;

CooTHoOIIIEHNE pa3MEPOB KATETOB YIJIOBBIX IIBOB CJICAYET MPUHUMATH,
KaK MpaBwio, 1:1; mpu pa3HBIX TONIUHAX CBAPUBACMBIX JIEMEHTOB JI0-
MyCKaeTcsl MPUHUMATD IIIBBI C HEPABHBIMU KAaTETaMH; MPH STOM KaTEeThI,
MpUMBIKAIOIME K 0o0Jiee TOHKOMY JIMOO K 00Jiee TOJICTOMY 3JIEMEHTY,
JIOJKHBI YJTOBJIETBOPSITH MIEPEUUCIICHHBIM paHee TPeOOBAHHSIM.

Tabauyas.5
3nauenue KkoIppuyuenmos P u f,.
MuHuMAJIbHBIH KaTeT mBa Ky, MM, pu
IIpenen Te- | To/IMHE §0JIee TOJICTOrO U3 CBapUBae-
Bun coequnenust Bun cBapknu KY4€eCTH CTa- MBIX 3JIECMEHTOB {, MM
aw, Hmw® [, | 6-[11-117-123-133-] 41-
101 16 | 22 | 32 | 40 80
o 285 4 4 4 5 5 6 6
Cs. 285 no
TaBp()Boe C IBY- PyT-IHa}I AyTroBas 390 a 4 5 6 7 8 9 10
CT‘LI:)‘I’E;‘?;ZSO' »390»590 | 5 | 6 [ 7 [ 8 [ 9 [10] 12
H Jo 285 3 4 4 5 5 6 6
AxICCTORHOC 1 Aptomarnueckas u | CB. 285 no
yTI0BOE BT ) A 3 4 5 6 7 8 9
MEXaHH3UPOBaHHAS 390
»390 »590| 4 5 6 7 8 9 10
TaBpoBoe ¢ ogHo- | Pyunas nyrosas 5 6 7 8 9 |10 12
CTOPOHHUMMU YIJIO- | ABTOMATHYECKAs U Mo 375 4 5 6 7 8 9 10
BBIMU IITBAMU MEXaHU3UPOBAHHAS
IIpumeuanue
1. B KOHCTPYKIHSIX U3 CTAIH C MTPENEIOM TeKydeCcTH cBbIme 590 H/MM?, a Takke U3 BCex craleil TIPH TOJIIUHE
351eMeHTOB Oojsiee 80 MM MHHHMMAJIBHBIM KAaTET IIBOB CICOAYCT NMPUHUMATH 10 CHCHHAIIBHBIM TCXHUYCCKUM
YCIIOBHUAM.
2. B xoHCTpYKUMSX IpyIibl 4 MUHUMaIbHBIA KaTeT 0JHOCTOPOHHUX YIJIOBBIX ILIBOB CJIEAYET yMEHbIIATh Ha 1
MM IIpU TOJIUHE CBAPHUBACMBIX 3JICMCHTOB 10 40 MM 4 Ha 2 MM - Py TOJIIUHE 3JICMCHTOB CBBILIC 40 MM.

- Jlma yrinoBeIX IIBOB, pa3Mepbl KOTOPBIX YCTaHOBIJIEHBI B COOTBETCTBUHM C
TEKy4eCTH 10

pacdeToM, 1 OJOJIEMCHTOB H3 CTajld C IIPeACIOM

285H/MM citeyeT, KaKk [paBHIIo, IPUMEHSTh 3IEKTPOIHBIE MAaTEPHAIbL,
YAOBJIETBOPSIOMUE yCIoBUsAM: Ry >R\, - Tpu MexaHU3UpOBaHHON CBap-
ke;1,1Ry; < Rys < Ry;B,/Bs - pu pydHOii cBapke;

JI71s1 DJIEMEHTOB U3 CTalIM C MPEACIIOM TEKYy4YE€CTH CBBIIIE 285H/MM? 110-
MyCKAeTCsS MPUMEHSITHh JJICKTPOIHBICE MaTePHUAIbI, YIOBICTBOPSIOIIHEC
ycioBuio Ry, <Rw<Ry; B./Br (3aeck Br 1 B, — koadhhummeHTs, 3aBUCSTIIHE
OT TEXHOJIOTHH CBapKH M KaTeTa IBa W ompenesseMbie noTabmuma 5.5,
Rwf — pacueTHOe COnpOTUBIIEHUE 1O METaLTy I1Ba, Ry, — pacueTHoe co-
MPOTUBJICHUE 110 METAJLTY TPAHULIbI CILJIABJICHHUS, CM. [1])
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Puc. 5.9 Pacuemnuvie ceuenusn wea:
1 — no memanny wiea; 2 — no memanny cpanuypl cniaeieHus
duszndeckuit cMbic KodpdunneHToB PBr u B, npeacrapisieT codboi OTHO-
IIEHWEe MUHUMAJIBHBIX pa3MepoB B ceueHuM IBa K katery mBa (Puc. 5.9). Ilpu
pPYYHOHM cBapke, Korja IIyOMHa MPOIUIABICHUS] HEBEJIMKA W 3alITPUXOBAHHYIO
miomaap Ha Puc. 5.9,6 MOXXKHO cUMTaTh PaBHOCTOPOHHHUM MPSIMOYTOJIBHUKOM, [3¢
=0,7.

OmHOCTOPOHHKE YTIIOBHIE IIBHI B TaBPOBBIX COCIUHEHUSX JJIEMEHTOB W3
CTaJld C IPEAECIOM TEKYYECTH 10 375H/MM°, KaK [IPaBUJIO, CIECAYET IPUMEHATH B
KOHCTPYKITUSAX, DKCIUTyaTHPYEMBIX B HEAarpecCHUBHOM WM Cl1aboarpecCUBHOM
cpene (kmaccudukamnms 1Mo [2]) B oTarmMBaeMbIX TIOMEIICHHSIX: I TPHKpETLIC-
HUS TIPOMEXYTOUYHBIX peOdep KECTKOCTH W AuadparM - B KOHCTPYKITUSAX BCEX
TPYIII, KpOME KOHCTPYKIIMH TPYyNIbI 1, pacCYNTHIBAEMBIX Ha YCTAIOCTD; JUISI BCEX
KOHCTPYKTHUBHBIX 3JIEMEHTOB - B KOHCTPYKLHMSIX T'PYIIbl 4 KaTe€Thl OJJHOCTOPOH-
HUX IIBOB CJEAyeT MPUHUMATh 1O pacueTy, HO HEe MEHEe yKa3aHHBIX B TaOmwmie
5.4. TlpepbIBUCTBIC YTIIOBBIE CBAPHBIC MIBBI JIOMYCKACTCS MMPUMEHSTH MPU CTaTH-
YECKOM Harpys3ke Mmpu HU30bITOUHOM HeCyled CHOCOOHOCTH HENMPEPHIBHOIO IIIBa
MUHHUMAJILHOTO pa3Mepa JUIsl COSAMHEHUN B KOHCTPYKIUSX TPYNIbI 4, a TaKKe B
PEKOHCTPYHPYEMBIX KOHCTPYKIIUSX TPYIIIHI 3, B palioHaX, KpOME UMEIOIINX pac-
YETHYIO TeMnepaTypy Huxke MUHYC 45 °C, 1 3KCILUTyaTUPYEMBIX B HEArPECCUBHBIX
WM caboarpecCuBHbBIX cpenax. PaccrosHue s MeXy ydyacTKaMH CBapHBIX IIIBOB
(Puc. 5.10), kak npaBuiI0, HE JODKHO MPEBBIIIATH OJAHOTO U3 3HadYeHUi: 200MM,
12tmin B cxaTOM 35IeMEHTE (tmin - TOJIIMHA CaMOTO TOHKOTO W3 COCIMHSIEMBIX
AJIEMEHTOB), 16tyin B pacTSIHYTOM 3JeMeHTe. B KOHCTpyKIusax rpynmsl 4 paccTto-
SIHUE S I0ITyCKaeTcs yBenuuuTh Ha 50%.

41
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Puc. 5.10 Cxema npepovieucmoix y2i08vix C6APHHIX ULBOE:

a - 6 HAXJ1eCMOYHOM COCOUHEHUU; 0 - 6 MABPOBOM COCOUHEHUU

[Ipu HaANOXKEHUU MPEPHIBUCTOTO IIBA CIEAYET MPETyCMaTpPUBAThH IIOB IO
KOHI[AM COEIMHSIEMBIX YacTeH AJICMEHTOB; JJIMHA l,, 3TOro IIBa B 3JIEMEHTaX CO-
CTAaBHOTO CEYCHHMs M3 TUIACTHH JOJKHA ObITh He MeHee 0,75b, rme b - mmpuna
Oomee y3K0i U3 COCTMHIEMBIX TIJIACTHH.

[IpumeHneHre KOMOMHUPOBAHHBIX COCAMHEHUH, B KOTOPHIX YacTh CJIIBHTa-
IOIETO YCUJIUS BOCIPUHUMAETCS (DPUKIIMOHHBIM COCIMHEHUEM, a 4acTh - CBap-
HBIMU IIIBaMH, HE JOMYCKAeTCsl P YCIOBHUM, UTO CBapKa BHITIOJHEHA IOCTE 3a-
TSOKKH OOJITOB Ha pacdeTHOE YCHIIME M C MOCIEAYIOMEeH UX JOTSHKKOW B CITydae
HeoOxoauMocTh. Pacripenenenune ycuinus Mexay (GPUKIMOHHBIMH W CBapHBIMH
COCTMHCHHMSIMU JIOMYCKACTCSI TPUHUMATh MPOIMOPIMOHATLHO MX HECYIIUM CITO-
coOHocTsM. [IpumMeHeHne B KOMOMHUPOBAHHBIX COEIMHEHUSX OOJATOB 0€3 KOH-
TPOJUPYEMOTO HATSHKCHUS HE JTOTYCKaeTC .

OCHOBBI pacyeTa CBapHbIX COCIMHEHUN

CTBIKOBBIE COEIMHEHUS

Pacder CTBIKOBBIX COEIMHEHUM ITPOU3BOAUTCS HA JEHCTBUE OCEBOW CHIIBI,
IPOXOSIIEH Yepe3 UEHTP TAKECTU COETUHEHMUS.

Pacyer cBapHBIX CTBIKOBBIX COEIMHEHUH BBIMIOJHATH HE TpeOyeTcs mpu
NPUMEHEHUU CBApOYHBIX MarepuanoB mo u Tabmuuas.3, moaHOM mIpoBape co-
€AMHAEMBIX 3JIEMEHTOB U (PU3UYECKOM KOHTPOJIE KAYECTBA COSAMHEHUI MTPH pac-
TSKCHUMU.

[Ipu oTcyTCTBUM METOAOB (PU3UUECKOTO KOHTPOJIS AJII TOTO YTOOBI COE/IU-
HEHUE ObUIO PaBHONPOYHBIM OCHOBHOMY JJIEMEHTY, JUIMHA IIBa JOJIKHA OBIThH
Oonbine pasmepa b (cMm. Puc. 5.11), mosaTtoMy B cOeIMHEHUU MPUMEHSIOT KOCOU
moB. Kocoii oB ¢ yriom HakJIOHa o npu tga=2:1, Kak npaBUiio, paBHOIIPOYEH C
OCHOBHBIM METAJUIOM U IO3TOMY HE TpeOyeT MPOBEPKU MPOYHOCTH.

B oTnenpHBIX cityyasx, Korjga HE00X0IMMO CHU3UTh HANpsOKEHHUE, TPEOyIoT
pacdeTa U Kochle BB, [[efCTByIOLIEE YCUIIME PACKIIAIbIBAETCS HA YCUIIUE, IIep-
NEHIUKYJSIPHOE OCH IIBA U YCUJIME, JEHCTBYIOIIEE BJOJIb IIBA.
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[Ipu netictBum caBurarorieit cuiibl Q Ha CTHIKOBO OB B ITBE BO3HUKAIOT
Cpe3bIBAIOIINE HANPSKEHUS T, PacueTHOE COMPOTUBIICHUE MPU CIABUTE COCTUHE-
Hus Rys=R;, rie Ry — pacueTHoe conpoTuBIeHHEe OCHOBHOTO MeTajlia Ha CABUT.

CBapHbI€ CTBIKOBBIE COCJMHEHUS, BBINOJHEHHbIC 0€3 MpUMEHEHUs (Ppusu-
YECKHUX METOJ0B KOHTPOJISA, TP OJHOBPEMEHHOM JICMCTBUM B OJHOM U TOM XK€
CCUCHMU IIBA HOPMAIbHBIX HANPSHKEHUHN, JEUCTBYIOMIMX MO B3aMMHO TEPICHIU-
KYJIIPHBIM HalpaBJICHUAM X U Y, U KacaTEJIbHBIX HAINpPSHXKEHUM, CIEAYET MPOBE-
pATh 1o dopMmyse NI pacyeTa MPU OJHOBPEMEHHOM JEHCTBUM HOPMAIBHBIX U
KacaTeJIbHBIX HanpspkeHui (cum. [1]).

a) Sw 4P

X

Puc. 5.11 K pacuemy cmuikogvix ui0g:.
a — Ha NPOOOJILHYIO culy; 6 - HA NPOOOTLHYIO CUTIY CHIBIKA C KOCBIM UI8OM;
6 — Ha u3zuo
CBapHbIe COCIMHEHHUS C YTIIOBLIMU IIIBAMU

Pacyer yrnoBwIx MBOB MpH AelcTBUM CHutbl N, mpoxoasiei yepes eHTp
TSOKECTH COSIMHCHMSI, BHITIOJIHACTCS Ha cpe3 (YCIOBHBIN) MO OJTHOMY M3 ABYX Ce-
YCHHH — 10 METaJlTy IBa MJIU [0 METa/UTy TPaHMIbI ciuiaBieHus (cMm. Puc. 5.9).
He cmoTpst Ha TO, 4TO yrJOBBIE MIBBI paOOTAIOT BCET/Ia B YCIOBUAX CIOKHOTO
HAIPSHKEHHOTO COCTOSTHUS, XapaKTep MX pa3pylICHUs MMOKa3bIBaCT, YTO JOMHUHU-
PYIOIIMM HaNpsOKEHUEM SIBIIIETCS cpe3biBaroree. 1103ToMy TeXHUYECKHEe HOPMBI
Y TIpaBUJIa IOMYCKAIOT MTPOU3BOAUTH pacueT Ha CPe3, HA3BAHHBIN «YCIOBHBIM.
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V4

Puc. 5.12
K pacuemy yznoevix ui6086:
a — Ha pazpyuienue coeOUHeHUIl ¢ haan2osvimu weamu; 6 — c 10008vIMuU
weamu; 6 — padbomarouiux Ha u3uo

CBapHbIe COCIMHEHHsI C YIJOBBIMU IIIBAMH TpU JCHCTBUM MOMEHTa B
TUTOCKOCTH, TIEPIICHIUKYJIIPHON TIIIOCKOCTH PACIOJIOKEHUS IIBOB, PACCUUTHIBA-
10T Ha cpe3 (YCIOBHBIN) MO OTHOMY M3 JIByX CEUEHHUH — [0 METaJUTy IIBa WJIH IO
METaJITy TPaHUIIbI CIIIaBJICHHUS.
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6. BoJITOBBIE COEIMHEHUSA
6.1 Kaaccuduxanus 6071T0B.

I1o xy1accy NpOYHOCTH.

Knacc mpounoctu 6oaTa 3aBUCUT OT TOTO, U3 KAKOTO MaTepuana OH H3ro-
ToByieH. O003HaUEHNE KJIacca MPOYHOCTU 0O0JITa CIOKHMIOCH UCTOPUUECKH, B HEM
nepBast udpa 03Ha4YaeT BPEMEHHOE COMPOTUBIICHUE CTaJIH, U3 KOTOPOM OH M3ro-
TOBJIEH, a MPOU3BEICHUE MTEPBOI HA BTOPYIO MIPENe TEKYUECTH.

COOTBETCTBEHHO, B 3aBUCUMOCTH OT KJIacca MPOYHOCTH UCIOJIb3YIOT pa3-
JUYHbIE MAPKU CTaJM U TEXHOJOTUU TepMHUUecKoi 00paboTku. Kiaccel mpouHo-
ctu oOo3Havatorcs uudppamu. 'OCT P UCO 898-1-2011 mpemgycmarpuBaer
OJIMHHAAIATH KJAaccoB mpouHoctu 6onToB: 3.6; 4.6; 4.8; 5.6; 5.8; 6.6; 6.8; 8.8;
9.8;10.9; 12.9.

[Tpu pabote 60ATOB Ha Cpe3 U PACTKEHHUE KIACChl MPOYHOCTH TaeK CIeny-
€T IPUHUMATh B COOTBETCTBUU C KJIACCOM MPOYHOCTH O0ATOB: 5 — mpH 5.6; 8 —
npu 8.8; 10 — mpu 10.9; 12 — pu 12.9. [Ipu pabote 60ATOB TOJIBKO HA Cpe3 JI0-
MyCKaeTCs MPUMEHATDH KJIACC MPOYHOCTHU TaeK MPH KIacce MPOYHOCTH OONITOB: 4 —
npu 5.6 u 5.8; 5 —npu 8.8; 8 —nipu 10.9; 10 — pum 12.9.

Bricokompounbimu Gontamu o 'OCT P 52644-2006 cuutaroT OONTHI
KJlacca nMpoyHocTu He Huke 10.9. B 3aBUCMMOCTH OT KIMMAaTUYECKOTO pailoHa
BBICOKOTNIPOYHBIE OONTHI BBIMYCKAIOT JBYX THUIOB: OOBIYHBIE M XJIAJOCTOMKHE
(XJD).

st GpUKIMOHHBIX U (DJIAHIIEBBIX COCIMHEHUN BCEraa MPUMEHSIOT BBICO-
KOITPOYHBIE OOATHI, TAMKHU U I1AOBI.

Jlnst (haHUEBBIX COEIMHEHHM CEeTyEeT MPUMEHATh BHICOKONPOYHbBIE OONTHI
KJIMMAaTH4E€CKOro ucnoyiHenus XJI.

Hecymias ciocoOHOCTh COEMHEHHSI 00ECTIEUNBAETCSI TPEHUEM MEXKIY IO-
BEPXHOCTSIMH COEIMHSAEMBIX 3JIEMEHTOB, CTSHYTBIX MEXIY CO00Il BBICOKOIPOY-
HbIMH OonTamu. HanexHOCTh COeMHEHUS, 3aBUCUT OT CTENEHU CXKaThs COIpPH-
Kacaronuxcss MOBEPXHOCTEH, OOJITHI 3aTSITUBAIOT TAPUPOBOYHBIMHU KIIHOUAMH,
MO3BOJISIOIIMMU KOHTPOJIMPOBAThH CHITY HATSKEHUsI OOJITOB.

B 3aBUCUMOCTH OT TOTO Ha CKOJIBKO AMaMeTp O0JTa OTIMYAETCS OT Jua-
MeTpa OTBEPCTHS B MAKETE COEIMHAEMbIX AJIEMEHTOB BBIJCISIOT TPU Kiiacca TOY-
Hocth A, B, C.

Bonter k1acca Tounoct A (OONTHI MOBBIICHHOW TOYHOCTH) CJIEIYET MPH-
MEHSTh JIJI1 COCIMHEHUN, B KOTOPBIX OTBEPCTUS MPOCBEPJICHBI HA MPOEKTHBIM
auameTp Oosita B COOpaHHBIX 3JIEMEHTAX, JIMOO MO KOHAYKTOpPaM B OTAEIbHBIX
aJIeMeHTax U Aetansix. OTBepCTHs MOTYT ObITh MPOCBEPIICHBI WM MPOIABICHBI Ha
MEHBIIWN HAMETP B OTIECIBbHBIX MECTax C MOCIEAYIOUIEH pPACCBEPIIOBKOU 0
MPOEKTHOTO JUaMeTpa B COOpaHHBIX AJieMeHTaX. BoAThl MOBBIIIEHHONW TOYHOCTH
00ecreynBaoT MIOTHOE Mallo1e)OPMATUBHOE COETUHEHHE.

bontel kimacca touHoctu B (6ontbl HOpManmbHOUM TouHOCTH) o ['OCT
7798-70 ycranaBnuBaeTcsi B oTBepcTHs Ha 1, 2 uiu 3mMm Oosblie nuamerpa 001-
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Ta. bonThl kacca ToyHOCTH B B MHOTOOOJITOBBIX COEAMHEHUSX CIEAYeT MpuMe-
N 2
HSTH Il KOHCTPYKITUH U3 CTaIU C MpeaesioM Tekydectu 10 375H/mm”.
Bonte ki1acca Tounoctu C (60aThl rpy0o0it TouHOCTH) B [1] He McHOIB3Y-
IOTCSI.

6.2 Kuaaccuduxamus 00JTOBBIX COeTMHEHU
[To ynciy moctaBIeHHBIX OOJITOB:
- OaHOOONITOBBIE.
- MHOro60JTOBBIE.
YcnoBuble n300paxkeHust 601ToB cM. Tabmuiy 6.1.

Tabnuuya 6.1
Ycnoeuvie uzooparcenus 6onmoe na uepmedicax.

HaumenoBanue HN300paxenne

Bont knacca rounoctu B (mocTOSTHHBIN) ‘<>7

Boat BpemeHHbII

Boat BeICOKOTTPOUYHBIN

Bont camonape3arormuii %

[To xapakTepy mepenadu yCWIHS B COCIMHEHHH OT OJIHOTO 3JIEMEHTa K
Ipyromy:

- CpesHble (HECABUTOYCTONYMBBIC) COCAMHCHUS — CHJIA 3aTSKKW Taid-
KO HE KOHTPOJHMPYETCS W CUMUTAETCS, YTO YCHIJIUE HE MepenaeTcs
TPEHHEM MEXIy COCIMHSEMBIMH JJIEMEHTaMU. B 3THX coeauHEHHSIX
MOTYT HCTIOJIh30BATHCS OONTHI Pa3IMYHBIX KJIACCOB MPOYHOCTH, B TOM
YHClie U BBICOKOTIPOYHEIE. B pacderax TakWx COCTWHEHWH yYWUTHIBA-
IOTCSl CONPOTHUBJICHHUS PACTHKEHUIO, CMATHIO M cpe3y 0e3 ydera CHil
TPCHHUSI.

- OpUKIMOHHBIC(CABUTOYCTONYHNBBIC) COCIUHEHUS — CIABUTAIONIUE CH-
JIbI TIEPEIAFOTCS TPEHUEM MEXKTy COCAMHSIEMBIMU DJIEMEHTAMU U yUH-
THIBAIOTCSI TIPU MTPOCKTUPOBAHUH COCTUHEHMSI. BOITOBBIE COeTuHEHNS
Ha BBICOKOIIPOYHBIX OOJITaX ¢ KOHTPOJIHUPYEMBIM HATSKEHHUEM MOTYT
ObITh Kak (PUKIMOHHBIMHU, TaK ¥ (PUKIHOHHO-CPE3HBIMH (YacTh
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YCUIIUSL TIEPEAAETCA Yepe3 TPEHHE MOBEPXHOCTEH COETUHSIEMBIX 3JIe-
MEHTOB, a YaCTh Uepe3 CMATHUE, KaK IPU HEKOHTPOJIUPYEMOM HaTsIKe-
HUN).

B maHHOM pYKOBOJICTBE IS KPETUICHUSI KOHCTPYKIMH B pabO4YuX M KOH-
CTPYKTHUBHBIX MOHTQ)XHBIX COCTUHEHHIX U ()JIaHIIaX WCIOJB3YIOTCS OOJITHI Kiac-
ca TouHoctu B. B coenuHenusix, rae O00nTHl pabOTarOT MPEUMYIIECTBEHHO Ha
pacTsbKkeHue, Kak TpaBuIo, CleAyeT MPUMEHSITh OOJITHI KIIACCOB TOYHOCTH B mmun
BBICOKOTIPOYHBIC. BRICOKOTIPOUHBIE OOJITH COOTBETCTBYIOT KJIaCCy TOUHOCTH B.

6.3 KoHcTpyKTHBHBbIE TPEOOBAHUS.
JIyst GOJITOBBIX COEIMHEHHM SJIEMEHTOB CTAJIbHBIX KOHCTPYKIIUN CIEIYeT
PUMEHATH 00JITHI 110 Tabimma 6.2.

Tabuua 6.2
Tpebosanus Kk 6oamam npu pa3iudHbIX YCA08UAX UX NPUMEHEHUA
Kanacc npoynocTu 60J1TOB ¥ TPeOOBAHMS K HUM
PacuyerHas Temie- no 'OCT PUCO 898-1-2011 B KOHCTPYKIMAX
parypa t, °C (cm.1. He PacCYMThIBAEeMBbIX paccYUTHIBAEMbIX
3 «OcHOBHBIE pac- HA YCTAJOCTh HA YCTAJIOCTh
YeTHbIE 110JI0Ke- npu padore 60.1TOB Ha
HUST) pacTsKeHue pacTsiKeHHne
WJIN cpe3 pes WIH cpe3 pes
5,6 5,6 5,6 5,6
- 58 - -
> -45 8,8 8,8 8,8 8,8
10,9 10,9 10,9 10,9
- 12,9 - 12,9
5,6 5,6 5,6* 5,6
8,8 8,8 8,8 8,8
45295 10,9 10,9 10,9° 10,9
- 12,9 - 12,9
5,6 5,6 - 5,6
<55 88" 8,8 88" 8,8
10,9 10,9 10,9 10,9
- 12,9 - 12,9

C TpeOOBaHNEM UCTIBITAHUS Ha pa3pbiB Ha Kocoi maibe o 6.5 TOCT P NCO 898-1-2011.

6.4 Pa3memeHue 60/1TOB.

BonTel B coenmMHEHUSX CiEeMyeT pa3Memarh C COOMoAeHUEM TpeOOBaHUI
Tabnuna 6.3, mpu 3TOM B CThIKaX M B y3JaX HAa MUHHMAJIbHBIX PACCTOSHUSAX, a
COEIMHUTENIbHbIE KOHCTPYKTUBHBIE OOJITHI, KOTOPBIE CTABATCS 0€3 pacyeToB, Kak
IPaBUJI0, HA MAKCUMAJIbHBIX PACCTOSHUSIX.

Tabauua 6.3
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Tpeboeanus K pazmewienuro 60,1moe

XapakTepuCcTHKA PACCTOSTHUS U Npeiesia TeKYYecTH Coelu- Paccrosinue
HsIEMBIX 3JIEMEHTOB Npu pa3MenieHnu 60JTOB

1 PaccTosiHMEe MEX Ty IIEHTPaMH OTBEPCTUM 17151 OOITOB B JIFO-
O0M HaIpaBICHUH:
a) MUHUMAaJIbHOE:

npu Ry < 375 H/mm® 2,5d
npu Ry> 375 H/Mm? 3d
0) MakCHUMaJbHOE B KpalfHUX pAJax IpU OTCYTCTBHH OKaiMIIs- 8d i 12t

IOIUX YTOJIKOB IIPU PACTSHKCHUH U CKATHN
B) MAKCUMAJIBHOE B CPEHUX PAAAX, a TAKKE B KpalHUX psiax
IIPY HAJIMYNU OKaMMIIIOIIUX YT OJIKOB:

IpU PACTSHKEHUU 16d nnnm 24t
IPU CHKATHH 12d wum 18t
2 PaccrostHue OT IIEHTpa OTBEPCTHS JUIsl 00T 10 Kpast JIEMEH-

Ta

a) MUHUMAJIbHOE BJIOJIb YCUITHS:

npu Ry, < 375 H/Mm? 2d

npu Ryy> 375 H/mMm® 2,5d

0) TO Xe, TONEePEK YCHIIHS:

1pu 0OPE3HBIX KPOMKAX 1,5d
MIPU TIPOKATHBIX KPOMKAX 1,2d

B) MAaKCUMAJIbHOE 4d wm 8t
I') MUHUMaJIbHOE BO (DPUKITMOHHOM COEIMHEHUH TIPH JIFOO0H 1,3d
KPOMKE ¥ JIF00OM HAIPaBICHUU yCUITUS

3 PaccrosiHre MUHUMATBHOE MEXKY IICHTPAMHU OTBEPCTUI u+15d
BJIOJTb YCUJIHS JIJIst OOJITOB, pa3MeNIaeMbIX B IIIAXMATHOM I10-

psiKe

Obo3nauenus, npunamoiesmadauye40:

d - nmametp oTBepcTHs 115 O0IITa;

t - ToymMHA HanboIee TOHKOTO HAPYKHOTO JICMEHTA,;

U - pacCTOSTHUE MONEPEK YCUITUS MY PSIaMU OTBEPCTHIA.

IIpumeyanus

1 TuameTp OTBEPCTHIA ClIeAyeT PHHUMATD: I 00ITOB Kitacca TouHocTH A d = dy; 1715 601TOB Kitacca
toyHocTH B B koHcTpykumsx onop BJI, OPY u KC d = dy + 1 MM, B ocTanbhbIx ciydasx d = dy + (1; 2
win 3 mm), rae d, - tuamerp 6onra.

2 BomHOOONTOBBIX COCTUHEHUAX DJIEMEHTOB PEIIETKH (PAaCKOCOB U PACTIOPOK), KPOME TIOCTOSTHHO pado-
TaIOIUX Ha PACTSHKEHUE, ITPH TOJIIIMHE 3JIEMEHTOB 70 6 MM U3 CTAJH C MPEIEIOM TeKy4ecTH 10 375
H/MM® paccTosiHHE OT Kpasi dIEMEHTa [0 [EHTPa OTBEPCTHS BIOMb YCHIINS TOMYCKASTCs PHHIMATh
1,35d (6e3 morycka Ipy M3TOTOBIIEHHH DJIEMEHTOB B CTOPOHY YMEHBIIEHUS, O Y€M JOJDKHO OBITH yKa-
3aHO B MIPOEKTE).

3 [Ipu pa3mMerieHny OOJNTOB B MIAXMAaTHOM IOPSIKE HA PACCTOSHHH, HE MEHEE YKa3aHHOTO B 1103, 3, ce-
YEHHE JJIEMEHTa A,, CIIeIyeT ONPEAeIsTh C y4eTOM OCIabIeHHs €r0 OTBEPCTHIMH, PACIIOIOKEHHBIMHU B
OJTHOM CEUCHHH ITOTIEPEK yCHIIUS (HE TI0 3Ur3ary).

[Ipu mpukperuieHuHu yrojika OJHOM MOJKON 0oJTaMH, pa3MellaeMbIMU B
[IaXMaTHOM TOpSAKE, OTBEpPCTUE, HauboJiee yAaJeHHOE OT €ro KOHLA, CIeAyeT
pa3Meniath Ha pucke, Onmxaiiimend Kk o0ymky. JlomyckaeTcst KpenuTh 3JI€MEHThI
OJTHUM OOJITOM.
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Ha ckolieHHbBIX TOBEPXHOCTSAX COEAUHAEMBIX JIETAJICH U 3JIEMEHTOB (BHYT-
pPEHHUE TPaHU JIBYTaBPOB U IIBEJUIEPOB) MO TOJOBKU OOJITOB MJIM TalKH CJIEYET
yCTaHaBJIUBATh KOChIE IIAKHOBI.

Pa3menienne OOATOB B COEAUHEHUHU JOJDKHO TPOU3BOJMUTHCS C yUETOM
BO3MOYKHOCTH MX MOCTAHOBKHU M 3aTSKKHU Ta€4HbIM KIItouoM. OCOOEHHO Mpu To-
CTAHOBKE OOJITOB B CTECHEHHBIX YCIIOBUAX CJENYyET OO0ECHeYUTh rabapuThl s
pabOThI Ta€YHBIM KITFOUOM.

Taonuuab.4
Haumenvuwue 2abapumot 2aeunozo kawua (x Puc. 6.1).
HaunmeHnbmii JAunamerp 6oata d, MM
pasmep, MM 12 14-16 18-20 22-24 27 30
E 22 25 28 30 35 40
A 23 30 35 40 45 50
B 30 35 40 45 50 55
C 32 38 45 50 58 65
F 10 12 16 18 20 25
D 38 45 95 62 68 75
7 B —=
AZATIRIIIARTRN /MM%
W 7 X/ .
—% \ | gf
(4
Z
Z
Z
%\\:\

n-_-
-

A 4

Puc. 6.1 Haumenvuwiue zadbapumot 01sa pabomol 2ae4HbIM KI1H0OYOM

Pe3pba 001TOB, B TOM unciie cOer pe3nObl, HE JOJKHBI BXOAUTH BIIIyOb OT-
BepcTUsl 00Jiee YeM HaIoJIOBUHY TOJIIIMHBI KpaifHEro 2JIeMEHTa MaKeTa co CTOPO-
HBI TalKH.

B pacueTrHbIX coemuHeHHSIX ¢ OOATaAMU CIEIyeT MpeaycMaTpUBaTh MEPHI
M0 TIPEAYIPEKICHUIO CAMOOTBUHYMBAHUS Ta€K MMOCTAHOBKOMW MPYKUHHBIX MIAN0,
KOHTPTaeK WJIH JPYTUX CIIOCOOOB 3aKPEIJICHUS TaeK OT CAMOOTBUHUYMBAHUS.

[IpumeneHre MpPyXUHHBIX MAHO HE OMYCKAeTCs MPU OBAIBHBIX OTBEP-
CTHUSX, IIPH Pa3HOCTH HOMHUHAJIBHBIX JTUAMETPOB OTBEPCTHS M OojTa Oojiee 3MM,
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IIpU COBMECTHOM YCTaHOBKE C KPYIJIOH 11aii0oil, a Takke B COETUHEHHIX Ha 00JI-
Tax, padOTaIOIIMX HAa PaCTsHKEHUE.

6.5 OcHoBBI pacyera 00JTOBBIX COeTHMHEHUI

B coenuHeHMsaX Ha Cpe3HbIX 0OJATaX ¢ HEKOHTPOJIUPYEMOM CUIION 3aTSKKU
raiku cujia CTATMBaHMs MakeTa He ompeneieHa. PaboTy Takoro coequHeHMs
MO’KHO pa30uTh Ha 4yeTblpe dTana. Ha nmepBoM starie, oka CUJIbl TPEHUS MEXIY
COEIMHSIEMBIMH 3JIEMEHTAMHU HE MPEOAOJIEHBI, OOJIThl HE UCIBITHIBAIOT CIBUIAIO-
MMX YCWIMA U paboOTalOT TOJBKO HA pacTSHKEHHME, BCE COENMHEHHE paboTaeT
yupyro. IIpy yBennueHun BHEIIHEN CIBUTAIOLIEN CUJIBI BHYyTPEHHEE TPEHUE OKa-
3BIBAETCS MPEOJOJICHHBIM M HACTYIAeT 2-U 3Tall — CABHUI BCErO COEAMHEHUS Ha
BEJIMUMHY 3a30pa MEX]y MOBEPXHOCTSIMHU OTBEpCTUS U cTepxkHsa Oonra. Ha 3-m
JTare CABUTAIOIIEE YCUIUE B OCHOBHOM MPENAETCS TABICHUEM NOBEPXHOCTH I10-
JyOTBEPCTUS JeTalu Ha cTep:KeHb 0osita. CtepxeHb 00JITa U Kpast OTBEPCTHS T10-
CTENEHHO OOMHUHAIOTCS, OONT M3rvubaeTCsl U PACTATUBAETCS, TaK KaK TOJOBKA U
raifka mpensTCTBYIOT CBOOOJHOMY M3TrUOy crepxkHs. [locTeneHHO CUiIbl TpeHUs
YMEHBIIAIOTCA, U COECIUHEHUE IMEPEeXOauT B 4-i 3Tam paboThl, XapaKTepUsylo-
HIMIICS €ro ynpyromiacTuyHol paboToid. Pa3pyienue coeiMHEHUST TPOUCXOUT
OT cpe3a 00JITa, CMATHUS U BBIKOJIA OJJHOTO U3 COEAMHSIEMBIX 3JIEMEHTOB JIUIU OT-
pbIBa rOJIOBKHU 00JiTa. Ta paboTa CUIIBHO OCJIOKHEHA HEMPABUIBHOCTBHIO (POPMBI
00JTa U CTEHKU OTBEPCTHUS, IO3TOMY pacyeT COCTUHEHUS HOCUT YCJIOBHBIN Xa-
pakTep. B MHOroOGOATOBBIX COEIMHEHUSAX 3a30Pbl MEXY OOJTaMU M OTBEPCTHUS-
MU HEM30E€KXHO MPUBOJAT K HEPABHOMEPHOU paboTe OTACIbHBIX OOJITOB COEIU-
HEHUS, YTO YUUTHIBAIOT COOTBETCTBYIOLIMMHU KO3((DULIMEHTAaMU YCIIOBUS paOOTHI
COEIMHEHMUS.

Pacuer npousBoauTcs MCX0Id M3 BO3MOYKHOI'O BHJIA PAa3pYLUEHUS COEIIHU-
HEHUs M0 cpe3y 00JiTa NpU TOJCTHIX COCAUHAEMBIX JIUCTAX WM MO CMSTHIO TO-
BEPXHOCTU OTBEPCTHUSI MPH TOHKHUX JiMcTax. Pacyer OOATOBOro COEIUMHEHUs Ha
CMSITHE HOCHUT YCIIOBHBIM XapakTep, TaK Kak B MECTax INepeaadn ycuius ¢ 0onra
Ha COEQUHSEMBIE JIMCThI Pa3BUBAECTCS CIIOKHOHAIPSKEHHOE cocTosHue. Tpya-
HOCTh y4y€Ta CJIOKHOHAIPSHKEHHOIO COCTOSIHHS MPHUBENA K TOMY, YTO B pacyeTe
NPUHUMAETCSI pABHOMEPHOE JaBjeHue 00JITa Ha CTEHKY OTBEPCTHUS MO BCEMY I1O-
JTyauameTpy 0onta. 3TO HECOOTBETCTBUE pacyeTa JEeHCTBUTENBHON paboTe y4u-
TBIBAETCS YCJIOBHBIM XaPAKTEPOM PACUETHBIX CONPOTUBIICHUN.

IIpu pacuere MHOTOOOJTOBBIX CpPE3HBIX COENAWHEHUN KOI()(PUIIMEHTHI
yclI0BUS pabOThI COEIMHEHUS TIPU paboTe Ha Cpe3 U CMATHE YUUTHIBAET Kaue€CTBO
00pabOTKN MOBEPXHOCTU OTBEPCTHUSI U PACIIONOKEHUE OTBEPCTHM AJisi OOJITOB B
COEIMHSAEMBIX dJleMeHTaxX. KonnuecTBo 60ATOB Npu AEHCTBUN CABUTAIOIIEH CHIIBI
onpezensercs, npeanonaras padoTy Bcex O0NTOB oauHaKoBoW. Pacuer camux
COCIMHSEMBIX DJIEMEHTOB Ha MPOYHOCTh BEAYT C yUYETOM OCIA0JICHUS CEUCHHUS
OTBEPCTHSIMU 1O IIOIIAIN HETTO.
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Puc. 6.2 Paboma 60on1moe na cpes.
| — oonocpesnvie coedounenus; |1 — ogyxcpesnvie coeounenus

[Ipu neiicTBUM Ha COEMHEHNE MOMEHTA, BBI3BIBAIOUIETO CABUT COEIUHSIEC-
MBIX 3JIEMEHTOB, paclpeiesieHue YCUINM Ha OOATHl MPUHUMAIOT MPOMOPIHUO-
HaJbHO PACCTOSIHUSM OT LEHTpa TSHKECTU COEAMHEHMS 10 pacCMaTpUBAEMOIO
Oonra.

[Ipy onHOBpEeMEHHOM JEHCTBUHM Ha OOJTOBOE COEAMHEHHE CIIBUTAIOLICH
CHJIBI U MOMEHTA, JIEHCTBYIOIIUX B OJHOMN MJIOCKOCTH, OOITHI CIEIYeT MPOBEPSThH
Ha PaBHOJECHUCTBYIOIIEE YCUIIHE.

Ecnu BHemHsisi cuiia, AEUCTBYIONIAsl Ha COSAMHEHUE, HAMpaBlieHA Mapai-
JIeJIbHO MPOJAOJIBHON ocu 00ATOB, TO OHM OYyayT paboTaTh Ha pacTskeHue. [Ipu
CTaTUYECKON paboTe TAaKOro COEIUWHEHHUS KAaueCTBO OTBEPCTUH M MOBEPXHOCTH
00JTa HE UTPAIOT HUKAKOW POJIU, U MPOYHOCTh COEIMHEHUSI ONpPEeesieTcsl Mpoy-
HOCTBIO Marepuaia OOJTOB Ha pacTsbkeHue. B coeanHeHHsX, paboTaromux Ha
pacTshKE€HUE MPUHUMAIOTCS T€ K€ OOJITHI, UTO U JUIsl COEMHEHUN, paboTaIoIMUX
Ha C/BUT.

a)

Puc. 6.3 Paboma 601moe na pacmsicenue.

Paznuuaror 1B€ KOHCTPYKTUBHBIE PA3HOBUIHOCTH COCAUHEHUN — CTBHIKU U
MIPUKPEIIICHUS 3JIEMEHTOB JIPYT K IPYTY.
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CTBIKM JIUCTOBOTO METalJIa OCYIIECTBISIOT ABYCTOPOHHUME Puc. 6.4a nnm
OoJHOCTOpOHHUMH Puc. 6.46 HakagKamu.
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Puc. 6.4 Kpennenue 00H020 31emenma K opyzomy:
a - 08yCmMOpOHHUMU; 6 - 00OHOCMOPOHHUMU HAKIAOKAMU
JIByCTOpOHHME HAKIAJK{, OOECHEUYMBAIOIIME PABHOMEPHYIO Iepeaady
ycwiusl, npeanoururenabHee. CThIKM OJHOCTOPOHHEW HAKIAJKOW Nar0T 3KCLEH-
TPUYHOE COEJUHEHUE, B KOTOPOM CHJIOBOM MOTOK OTKJIOHSETCSI OT CBOETO IEPBO-
HAYaJbHOTO HANpaBJICHUs, MPU 3TOM, BOSHUKAIOT M3THOAIONIMEe MOMEHTHI U He-

00X0AMMO€E IO PACyYeTy KOJIMYECTBO OOJITOB B 3TOM CiIy4ae YBEIMUYUBACTCS Ha
10%.

;::'_i et Y
i

Ctbiku POoGUIBHOTO MeTajlla BBITIOIHSIIOT HAKJIaJIKaMU: YTOJIKH - YTOJIKO-
BBIMU WJIM JIMCTOBBIMHU, JABYTaBPHI U IIBEJUIEPHI — JIUCTOBBIMU. briarogapst 3Ha4u-
TEJILHON YKECTKOCTH CaMOT'0 COCIUHIEMOTO MPOQUIIs SKCIESHTPUCUTET MPUKPEIT-
JICHUSI HAKJIaJIOK c1ab0 CKa3bIBaeTCsl HA pabOTE COSTMHEHHUS, B CBA3U C YEM, YHUC-
710 OOJITOB IO CPABHEHUIO C PACUETHBIM HE YBEIUYUBACTCS.

[IpukpernieHue 3J€MEHTOB OCYIIECTBIISIIOT BHaxyecTKy. st paboThl co-
€AUHEHUS PEANOUYTUTEIIbHEE CUMMETPUYHOE MPUKPEIUICHUE 3JIEMEHTOB C JIBYX
cTtopoH. [Ipy OTHOCTOpPOHHEM MPUKPEIUICHWH >KECTKOTO AJIEMEHTa K THOKOMY,
HaIMpuMep Yrojika K (pacoHKe MOSIBISIETCS IKCIIEHTPUCUTET, YTO TPEOyeT yBENH-
YyeHHus yrciia 60toB coenuaeHus Ha 10% pOTUB pacyeTHOTO.

34



payeram 3

S~
HP &
/

Puc. 6.5 Ilpuxpennenue 3nemennmoe KOHCMPYKUUIL:
a — cumMmempuuHoe; 6 — HeCUMMEMPUUHOe

6.6 DOpPUKIUOHHBIE COeIMHEHHUS HA BHLICOKONPOYHBIX 00JITAX

OpUKIIMOHHBIE COCAMHEHUS, B KOTOPBIX YCHIIMS MEpealoTcs uyepe3 Tpe-
HU€, BO3HUKAIOIEE IO COMPHUKACAIOUIMMCS MOBEPXHOCTSIM COEAUHSAEMBIX 3Jie-
MEHTOB BCJIEACTBUE HATSKEHUS BEICOKOTIPOYHBIX OOJITOB, CIEAYET MPUMEHSTH:

B KOHCTPYKIMSX U3 CTAJIA C MPEAEIOM TEKYUeCTH CBbIlIEe 375 H/mMm? 1
HEIMOCPEICTBEHHO BOCIPUHUMAIONIUX TOJBUKHBIC, BUOPAITMOHHBIC U
JIpyTUe JUHAMUYECKNE HATPY3KH;

B MHOTOOOJTOBBIX COEAMHEHUSX, K KOTOPBIM IPEIbABISIOTCS IMOBbI-
IICHHBIC TPEeOOBAaHWSA B OTHOIICHWHM OTPaHWUYCHUS e()HOpPMATUBHOCTH
COCJIMHEHUM.

UucnaeHHO BEJIMYMHA CUII TPEHHS MPSMO MPONOPIIMOHATbHA 3HAYEHUSIM KO-
3¢ PUIIMEHTOB TPEHUsI HA KOHTAKTHBIX MOBEPXHOCTAX, YCHUJIUSAM MpeBapUTEIh-
HOTO HATSKEHUS BBICOKOIPOUYHBIX OOJITOB U KOJUYECTBY IIOCKOCTEN TPEHUS CM.

Puc. 6.6.

# 1

7/

2 i

Puc. 6.6 Ilpunyunuanvnas cxema ppuKkyuoHH020 cOeOUHEHUA
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PacuetHoe ycunne, KOTOpoe MOKET ObITh BOCIIPUHSTO KaXJ10i MOBEPXHO-
CTBIO TPEHHUS COCIUHAEMBIX AETalleld, CTAHYThIX OJHUM BBICOKOIPOYHBIM OOJI-
TOM:

N=f-P,

rie f — koapdunment tpenus., P — oceBoe ycumue HaTsbkeHUs OouiTa.

Bo (GhpukIMOHHBIX COCTMHEHUSIX BBICOKOTIPOYHBIE OOJITHI, TAWKK U TIai0bI
NPUHUMATH corjiacHo 1.4.3.

Texuuueckue TpeOoBaHUS U MaTepuan OOJTOB, TaeK W MIAHO MPUHUMATH
o [44].

[Ipu cBepiieHMM OTBEPCTUH UCMOJBb30BATh KOHAYKTOPHI JTUOO JAPYroe cre-
UAJIU3UPOBAaHHOE 00OpYyAOBaHHE, OOECIeUHBAIOIIEe BBINOJHEHUE TPeOOBaHUS
M0 Ka4eCTBY M JOIMYCKAaeMBbIM OTKJIIOHEHHSIM B pa3Mepax OTBEPCTUU B COOTBET-
CTBUH C TPEOOBAHUSIMH 110 U3TOTOBJICHUIO KOHCTPYKITHH.

[TpoyHOCTH COETMHEHMI HAa BRICOKOMPOYHBIX OOJTaX 3aBHCHUT OT CHJ Tpe-
HUS, BO3HUKAIOIIUX 1O COMPUKACAIOIUMCS TUIOCKOCTSIM COCTUHEHUS TI0J] BIIHSI-
HUeM HaTskeHust 60nToB. CoenuHenue 0yaet Tem 0osee 3¢ (PEKTUBHO, UEM BBIIIIE
kodhurenTsl TpeHus. [loBeienre K03PGUIIUEHTOB TPEHUS MOXKET OBITH J0-
CTUTHYTO 3a CUET YBEJIWYECHUS CHJI COMPOTUBIICHUS neopMaliisiM Ha TTOBEPXHO-
CTH KOHTAKTa, YTO TPeOyeT MOBBIIIEHUS MIEPOXOBATOCTH MOBepxHOCTe. Hanbo-
aee 3(pGhEeKTUBHON SBISETCS MECKOCTpyHas o0paboTKa COETUHAEMBIX MOBEpPX-
HOCTEH.

B Mecrax ycTaHOBKM BBICOKOIPOYHBIX OOJTOB KOHTAKTHBIE MOBEPXHOCTH
AJIEMEHTOB KOHCTPYKIIMA W HAKJIAJIOK HE JOJKHBI TPYHTOBATHCS U OKPAIIHBATh-
col.

PacuetHoe 3HaueHne kodd¢uimeHTa TpEeHUS B 3aBUCHMOCTH OT CIocoda
00pabOTKHN (OYMCTKM) KOHTAKTHBIX IMOBEPXHOCTEH COCAMHEHUSI TPUHUMAETCS 110
taoymte 42 [1].

[Ipu netictBum Ha (GPUKIIMOHHOE COSAMHEHHUE CHUJIBI, BBI3BIBAIOIICH CIBUT
COEIMHSIEMBIX JJIEMEHTOB M MPOXOJAIICH uepe3 IEeHTP TSHKECTH COCTUHEHHS,
pacrpeiesieHue 3TOM CUITbI MEXKTy O0JTaMH ClIeIyeT MPUHUMATh PABHOMEPHBIM.

[Ipu neiicTBuM Ha (QPUKIMOHHOE COECTMHEHHE MOMEHTA WM CUJIBl U MO-
MEHTA, BBI3BIBAIOIIUX CIIBUT COCIUHSIEMBIX DJIEMEHTOB, PACIpPEACICHUE YCUIHM
Ha OOJITHI CJIeIyeT MPUHUMATh MIPOMOPIIMOHAIIEHO PACCTOSIHUSAM OT LIEHTpa TshkKe-
CTH COEJIMHEHHUS JIO pacCMaTpuBaeMoro 0oJira.

Huametrp 0oJsita BO (PPUKIMOHHOM COCIMHEHUU CIEIyeT NMPUHUMATH MPHU
ycioBuu )t < 4dj, e )t — cyMMapHasi TOJIIMHA COEAMHAEMBIX JJIEMEHTOB,
CIABUTAEMBIX B OJIHOM HallpaBlieHuH, d; — quameTrp 6onta. Bo ppukimonHsix co-
CAMHEHUSIX C OOJBITUM KOJUYECTBOM OOJTOB WX JAUAMETP CIEIyeT Ha3HAdaTh
BO3MOKHO OOJIBIINM.

KoHTponb HaTsSKEHUE BBICOKOIPOUYHBIX OOJTOB CIEAYET OCYIIECTBISATH
TOJIBKO 110 MOMEHTY 3aKpy4HUBaHUS TalKH.

Haxnaaku onnHaKOBOM Te€OMETpPHUYECKON (OpMBI, HO OTIMYAIOIIUECS IIO
TOJIIIMHE MEHee 4YeM Ha 4MmM, cieayeT YHU(UIHUPOBATh U MPUHUMATH MO OOJIb-
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men u3 Hux. He nmomyckaercss npuMeHEHrWE HAKIaJ0K OAWHAKOBOW TOJIIUHBI U
reOMETPUYECKON (DOPMBI U3 Pa3HBIX CTaJIEH.

IIpu nepenane MIOCKOCTEN COENMHSAEMBIX 3JIeMEHTOB OT 0,5 10 3mM, a4
obecrnieyeHus MJIaBHOTO M3rnba HaKIaJAKU, KPOMKY BBICTYIIAIOIICH JeTalu HeoO-
XOAUMO CIUIAJINTh HAXJa4YHbIM KaMHEM Ha paccTOsTHUM HEe MeHee 30 MM OT Kpasl.
[Ipu nepenasae Oosee 3MM clieyeT NMPUMEHSATh MTpoKiIaaku u3 cranu C235 u BbI-
e cieayeT oOpabaThiBaTh HA MOHTaXE C JBYX CTOPOH TE€M ke CIOCOOOM, UTO U
HaKJIagKH.

B 6onToBOM coenuHEeHMHM Ha BBICOKOMPOYHBIX 0O0JITaX HEOOXOAMMO yCTa-
HABIIMBAThH JIBE MIANOBI - TIOJT TOJOBKY 0OJTa W raiiky, Tak Kak OCHOBHOE Ha3Ha-
YeHUE a0 3aKII0YaeTcsl B YMEHBIIEHUN TPEHUS 110 TOPIIEBOM MOBEPXHOCTH TO-
JIOBKU 00JITa WM TallKu Mpu 3akpydrBaHuu. OTCYTCTBUE MIal0 YBETUYMBAET CO-
MPOTUBJICHUE 3aKPYYHBAHUIO B CBSI3H IJIACTUYCCKUMU J€POPMAIIUSIMH CTATH CO-
€AUHSEMBIX AJIEMEHTOB MPY BPAILICHUH TalKHU.

6.7 ®aaHueBble COeANHEHUSI HA BLICOKONPOYHBIX 00JITAX.

dnaHIeBbIe COCTUHEHUS PIEMEHTOB CTaIbHBIX KOHCTPYKIIUMN, TOBEPKEH-
HBIX PACTSDKEHUIO, M3THOY MM UX COBMECTHOMY ACHCTBHIO, CIEIYET BBHIMOIHSITH
TOJILKO C TIPEIBApUTEIbHBIM HANPSUKEHWEM BBICOKOTIPOYHBIMH OonTamu. Takue
COEIMHEHUS] MOTYT BOCIIPUHUMATh MECTHBIE MOTIEPEYHBIE YCHIIUS 32 CUET COMpO-
TUBJICHUS CWJI TPEHHSI MEXKIY KOHTAKTHPYIOIUIUMHU MOBEPXHOCTSIMHU (PJIAHIIEB OT
PEABAPUTEILHOTO HATSKEHUST OOJITOB U HAIMYHUS «PBIYaKHBIX YCUITUI.

daHIIeBbIE COCTUHEHUSI AIIEMEHTOB CTATbHBIX KOHCTPYKIIUMA, TTO/IBEPKEH-
HBIX CKaTHUIO WM COBMECTHOMY JCHCTBHUIO CHKATHS ¢ M3rMOOM MPU OJTHOZHAYHOM
AMIOPE CXKUMAIOIIMX HAMPSHKEHUNW B COCAMHSEMBIX 3JIEMEHTAX, CJIEAYEeT BBINOJ-
HSTh Ha BBICOKOIPOYHBIX O0JITax 0€3 MpeBapUTEIHLHOTO UX HATSHKEHUH, 3aTsK-
KOI OOJITOB CTaHJAPTHBIM PYYHBIM KIIIOUOM. Takue COeTUHEHHs] MOTYT BOCIIPH-
HUMAaTh CABUTAIOIIME YCHJINS 32 CUET COMPOTHUBIICHHUS CHUJI TPEHHSI MEXIY KOH-
TaKTHPYIONTUMHU TTOBEPXHOCTSIMH (DIIaHIIEB, BO3HUKAIONIUX OT JCUCTBHUS YCUIIHMA
CKaTHA COEIMHSAEMBIX DJIEMEHTOB.

BricokonpouHbie O0NTHI, TAWKH U 11al0bI MPUHUMATH COTIIACcHO 1. 4.3.

Texuuueckue TpeboBanus U mMatepuan 0onToB, raek u maid mo 'OCT P
52643-2006.

Jlist QriaHiieB 3JIEMEHTOB CTaIbHBIX KOHCTPYKIWN, MOJBEP>KEHHBIX PaCTsi-
KEHUI0, N30y MM UX COBMECTHOMY JIEUCTBHE CIIEYEeT MPUMEHSThH JUCTOBYIO
ctanb mo 'OCT 19903-2015 ¢ rapaHTHpOBaHHBIMU MEXAaHUYECKUMHU CBOMCTBAMHU
B HaINpaBJICHUU TOJIIUHBI Mpokara mo TY 14-1-4431-88 wmaccoB 3 - 5 mMapok
09T2C-15 u 14I2A®-15 (o 'OCT 19281-2014) unu o TY 14-105-465 mapku
14I"2AD-15.

@raHIBl MOTYT OBITH BBITIOTHEHBI U3 TUCTOBOM HU3KOJETHPOBAHHOMN CTaJIH
C345, C375 no I'OCT 27772-2015, ipu 3TOM CTaslb JOJIKHA YJOBJIETBOPATD CJie-
TYIOIIAM TPEOOBAHUSIM:
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- Kareropuu kadectBa ctaiu (Toiabko st C345 u C375) - 3 unu 4 B 3a-
BHCHUMOCTH OT TPeOOBaHUH K MaTepray KOHCTPYKIUH 110 [1];

- OTHOCUTEJIHHOE M3MEHEHHUE TOJIIMHBI JINCTA B HANIPABICHUHU TOJIIUHBI
npokata ¥Yz>15 %, MuHMMaNbHOE ISl OJHOTO U3 TpeX 00pas3oB
Yz>10 %.

[IpoBepKy MEXaHHMYECKUX CBOMCTB CTaJIM B HAITPABJICHUH TOJIIIMHBI MPOKa-
Ta OCYILIECTBISICT 3aBOJ CTPOUTENbHBIX CTATbHBIX KOHCTPYKIMH MO METOJMKE,
U3J105KeHHOM B [63].

@DaHIbl CKATBHIX DJIEMEHTOB CTAIbHBIX KOHCTPYKIIMI ClIeyeT U3rOTaBIIu-
BaTh 13 uctoBoii ctanmu no 'OCT 19903-2015.

KauecTBo cranu st praHIeB MO XapaKTepUCTHKAM CIUIOIIHOCTUA B 30HAX
mupuHOW 80 MM CUMMETPUYHO BJIOJIb OCH CUMMETPUHU KaKJIOTO U3 JIEMEHTOB
npoduisi, TpucoeaUHsIeMOro K ¢uiaHily, JOJKHO YJIOBIETBOPSTH TPEOOBaHUSIM,
yKa3aHHbIM B Ta0smie 1 [63].

KonTponp kauecTBa cTaiu METOJAaMHU YIbTPa3BYKOBOH Je(EKTOCKOMHU
OCYIIECTBIISIET 3aBOJI CTPOUTEIBHBIX KOHCTPYKIIHHA.

Jlnis (GIaHIeBBIX COSNMHEHUH KaK MPABHIO MPUMEHSIOT BBICOKOTPOYHEIE
6onTel TaMeTpoM 24 mm (M24) u3 ctanm 40X «cenekt» o 'OCT P 52644-2006
KIUMaTHYeCKoro ucroiHeHus: XJI ¢ BpeMEHHBIM CONPOTHUBICHHEM HE MEHEe
1100 MITa (110 krc/mm?). Hcnons3oBarne 6oaros M20 1 M27 ciaexyer oImyc-
KaTh B T€X CIy4asix, KOrja nocTaHoBKa 00aToB M24 HEBO3MOKHA WM HEpaIUo-
HaJbHA.

dacoHkH, yxxectouarouie Quanipl (pedpa >KeCTKOCTH), CIEIYeT BBIMOJ-
HSTH U3 CTAJIM T€X K€ MapOK, YTO U OCHOBHBIEC COEIUHSAEMbIE TPOQUIIH.

®naHIEeBble COCIUHEHHS B 3aBUCUMOCTH OT XapaKTepa BHEIIHUX BO3ICii-
CTBUI MOTYT COCTOATH U3 YYaCTKOB, MOJBEPKEHHBIX BO3JIEHCTBUIO PACTSKEHUS
Wi cxatus. PacTaHyTble ydacTku (praHIEB MepeiaroT BHEUIHHE YCHUIUS 4Yepes
IpeIBApUTENIbHO HATSHYThIE MaKeThl «(IaHen-00aT», cxKaTble — Yepe3 MIOTHOEe
KacaHue (IaHIIeB.

Capubie mBHI ()JIaHIIA C MPUCOCTUHSIEMBIM MPOGUIEM CIEAYET BBITON-
HSTh YTJIOBBIMH.

[Ipu KoHCTpyHpOBaHMHU (PIIAHLIEBBIX COEAMHEHUM, KaK MPAaBUIIO, CIEIYET
MPUMEHSTH CIEAYIOIINE COUETAHMSI TUaMeTpa OOJITOB U TOJIIMH (PJIAHIIEB:

Huametp Oonra:

- M20
- M24
- M27
Tonmuna ¢raHna, MMm:
- 20
- 25
- 30
TonmuHa ¢daHma mpoBepseTcs: pacyeToM.
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Bontel pacTaHyThIX y4acTKOB (hiaHIEB pa3leisioT Ha OOJNThl BHYTPEHHUX
30H, OTPAaHUYEHHBIX CTEHKaMH (IIOJKaMH Ipouisi, peOpamMu KECTKOCTH) C ABYX
iy 0oJiee CTOPOH, U OONTHI HAPYKHBIX 30H, OTPAHUYEHHBIX C OJHON CTOPOHBI.
XapaxTep paboTsl ¥ pacyeT (PIaHIEBbIX COCAUHEHUM B 3TUX 30HAX Pa3INYHBI.

BonThl pacTAHYTHIX y4acTKOB (PJIAHLEB CIIEIYET pacrojarath 1o BO3MOXK-
HOCTH PaBHOMEPHO 10 KOHTYPY U KaK MOXHO OJIM)KE K DJIEMEHTaM MPUCOEIUHS-
emoro npoduis (Puc. 6.7).

KoHcTpykTHBHas cxeMa COeAMHSIEMbIX 3JIEMEHTOB JOJKHA 00ecreunBaTh
BO3MOXKHOCTh CBOOOJTHOW YCTAHOBKHM M HATSDKEHHUS OOJITOB, B TOM YHCIIE BBINOJI-
HEHHUE KOHTPOJIS YCUJINI HaTsXKEeHUs! OOJITOB.

Ecnu Hecymas cmocoOHOCTh CBAapHBIX IIBOB MPUCOENWHEHUS MPOuUiIs K
¢dnaHlly HemocTaTO4YHA JUIsl Tepefadyd BHEUIHMX CHJIOBBIX BO3JEHCTBUN WU
HEOOXOJMMO MOBBICUTh HECYUIYIO CIIOCOOHOCTh PACTSAHYTBIX y4acTKOB (piaHIle-
BBIX COeIMHEHUI Oe3 yBenmueHus 4ucia OONTOB WM TOJIIMHBI ()JIAHIIEB, IMO-
CIIEIHUE CJIEeAyeT YCWIMBATh pedpamu >kecTKocTd. TosuHa pedep KeCTKOCTU
HE JOJDKHA TMPeBBIATh 1,2 TONIMIMHBI 3JIEMEHTOB OCHOBHOTO MpOoduis, ATUHA
noikHa ObiTh He MeHee 200 MM. PeOpa sxecTkocTu cieAyeT pacrnojiaraTh Tak,
YyTOOBI KOHIIEHTpALMs HAIMpsHKEHUI B CEYEHUM OCHOBHBIX Mpoduieil Oblia Mu-
HUManbHOU. DnaHIeBbIe COETUHEHUS 3JIEMEHTOB JIBYTaBPOBOTO CEUEHHs, TOI-
BEP)KEHHBIX BO3JICHCTBHIO IIEHTPAIBHOTO PACTSKEHHSI, CTPEMATCS BBITIOIHSITH,
0e3 pedep KECTKOCTH.

)
3 Boamel

- NEDYRHOU
ICHN

aLa, Gultir) by (tp)

Puc. 6.7 Cxema pazmewienus 601moe 60 ranyesom cmoike 6a10K
[Tpu BbIMOJNIHEHUM (PIIAHIIEBBIX COCAMHEHHH, MOJBEPKEHHBIX U3TUOY, Clie-
JyET, KaK IPaBUilo, Ipe1yCMaTPUBATh CIEAYIOUIUE MEPHI:
- Ha PACTAHYTBIX y4acTKaX (DJIAHIIEBBIX COCAMHEHUN MPUMEHSTH (DJIaHIIbI
YBEJIWYEHHOW TOJIINHBIL,
- Ha CXaThIX yYacTKax YCTaHaBJIMBATH JOMOJHUTEIBHOE KOJIMYECTBO 0OJI-
TOB C MIPEJBAPUTEIIbHBIM UX HATSHKEHUEM.
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draHIeBbIE COSAMHEHUS U3 KPYTIIBIX TPYO, MOABEPKEHHBIX BO3EHCTBUIO
HEHTPAIBHOIO PACTSKEHUS, CIIEIYET BBIMOJHATh, KaK MPABUIIO, CO CIUIONIHBIMU
bnaHamMu 1 pedpaMu KECTKOCTH B KosinuecTBe He MeHee 3 mT. [Ilupuna pedep
ONpeEeNsieTcs pa3HOCThIO paanycoB ¢uiaHleB U TpyO, JiauHa — HEe MeHee 1,5
nuameTpa Tpyosl (cm. Puc. 6.8).

@aHIIeBbIE COCTUHEHUS 3JIEMEHTOB M3 THYTOCBapHbIX Ipoduiiel npsmo-
YTOJBHOTO WJIM KBaJPaTHOTO CEUCHUM, MOJABEPIKCHHBIX BO3JCHCTBUIO IICHTPAIh-
HOTO PACTSDKEHHSI, CJIEAYET BBIMOIHATH CO CIUIONIHBIMU (PIIaHIIaMH W pedpamu
KECTKOCTH, PACIIOJIOKEHHBIMH, KaK MPaBUIIO, BAOIL yrioB mpoduis (cm. Puc.
6.9). lllupuna pebep omnpenensiercs pazmepamu ¢iaHa u npoduis, IJIUHA — HE
MeHee 1,5 BBICOTHI MEHBIIEH CTOPOHBI TPOQHIIS.

@daHIeBbIE COSUHEHUS AJIEMEHTOB M3 MTPOKATHBIX MTUPOKOIMOIOYHBIX WUITH
CBapHBIX JBYTaBPOB, MOBEPKCHHBIX BO3JCHCTBUIO M3rM0Oa, CICTYET BHITIOJIHSTH
CO CIUIONIHBIMH (PJIAHIIAMH C TTOCTAHOBKOW pedpa KECTKOCTH Ha PACTSIHYTOM IIO-
sce B TUIOCKOCTH CTEHKH AByTaBpa. [Ipm HEOOXOIUMOCTH YBETWYCHHS KOJIAYE-
cTBa OOJITOB M IMHUPHUHBI (IAHIICB COOTBETCTBYIOIIEE YIIUPEHUE MOSICOB JIBYTAaB-

POB CIIEAyeT OCYIIECTBIIATH 3a CYET MPUBAPKH JOMOJHHTEIBHBIX (haCOHOK (CM.
Puc. 6.10).

¥ Y

Puc. 6.8 Cxemul ghnanyesvix coeounenuii pacmaHymoix 3J1eMeHm o8
U3 Kpyauplx mpyo
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[Tpu pacuere rnaHIEBBIX COEAUHEHUN B 3aBUCUMOCTH OT KOHCTPYKTHUBHO-
ro pelleHHs], XapakTepa MepelaBaeMbIX YCHUIHH W TpeOOBaHWUN IKCIUTyaTaIllH
CJIeTyeT MPOBEPSTh:

- HECYIIYIO CITOCOOHOCTH OOJITOBOTO COCTMHEHUS,

- MPOYHOCTbH (PIIAHIEBBIX JUCTOB MPU UTHOE;

- MPOYHOCTHh CBApPHBIX IIBOB, COCAMHSIOMUX (PIaHEI] C OCHOBHBIM 3Ji€-
MEHTOM.

[Tpu pacuyere GONATOB YUHTHIBAETCS IOMOJHUTEIHHOE YCHIINE OT «pPhIYa-
HOTo» d(deKTa WM KOHTAKTHOE YCUJIHE, a TpU pacyeTe (DIaHIeB — YIpPyroe ux
3aIeMJICHHE TI0]T OOJITOM, YTO CHMYKAET MU3TUOAIOITNIA MOMEHT.

[IpoexkTupoBaHme U pacueT MPOYHOCTH (PIAHIIEBOTO COCTUHEHUS CTEPKHEH
OTKPBITOTO MPOQUIIA MPOU3BOAUTCA B CIEAYIOLIEH IMOCIEI0BATEILHOCTU: MPH-
HUMAIOTCS [uamMeTp OoJiTa U TOJIIKHA (JIaHIa; YCTAaHABIUBAIOTCS HECYIIas CIo-
cOOHOCTH 00JITa BHYTPEHHEHW 30HBI U KOJMYECTBO OOJITOB; 3aTE€M OIPEACIIACTCS
OpUEHTHUPOBOYHOE KOJIMUYECTBO OOJTOB HAPYXKHOW 30HBI; MOCJIE pa3MEIICHUS
00nTOB BO (hIIaHIle YTOUYHSIOTCS €ro radapuThl. 3aTeM HAXOIAT HECYIIYIO CIIO-
COOHOCTH COEIMHEHUS U CPABHUBAIOT €€ C IEUCTBYIOIINM YCHIINEM B PACTIHYTOM
ctepxkHe. Ecnu Hecymiel crnocoOHOCTH ()IaHIIEBOTO COCTUHEHHS HEIOCTATOYHO,
YBEIIMYMBAIOT YUCJIO OOJTOB HApPYKHOM, a MHOT/Ia ¥ BHYTPEHHEH 30H 3a CYET I10-
CTaHOBKH pebep, pa3BUBAIOT radapuThl (UIaHIIa WK YBEIHMUMBAIOT AUaMeETp OOJ-
TOB U TOIUHY ¢uranna (Puc. 6.7).

2o a a0t o o b bbbl

e r
Puc. 6.9 Cxemul ghnanyesvix coeounenuii pacmaHymoix 3J1eMeHm o8

U3 ZHymoceapHuix npoguneil

41



[IpeaenbHoOe cocTosiHME (DIIAHIIEBOIO COEAMHEHUS OMPEACINSIIOT ClIEeIyO-
1€ YCIOBUSI:

- ycwine B HamOoJiee Harpy>KEHHOM OO0JTe, OMPEJEICHHOE C YIeTOM
COBMECTHOUM pabOThl OONTOB COEIUWHEHHUS, HE JIOJDKHO IMPEBBIIATH
pacyeTHBIC YCWIIHSI PACTsHKEHUS 00JITa;

- W3TUOHBbIC HAMPSHKEHUS BO (DIIaHIE HE JOJDKHBI MPEBBINIATh PacueT-
HBIX COMPOTUBIICHUH cTamy (IaHIa Mo Mpeiey TeKy4ecTH.

KoHcTpykinu ¢ ¢aHIEBEIMU COSIUHEHUSIMH JTOJDKHBI MPOXOIUThH TIPE]I-
BapUTEIHHYIO COOPKY Ha 3aBOJIe-U3TOTOBUTEINE, B MPOIIECCE KOTOPO MPOBEPSIET-
Csl COOTBETCTBHE MX YEPTEKaM U BHITIOJIHEHHE TPEOOBAHU TI0 JJOTTYCKaM.

COOopKy 27€MEHTOB KOHCTPYKIUH C (hJIaHIIEBHIMU COCTMHEHHUSIMU CIIEIYET
MIPOU3BOIUTH TOJIHKO B KOHYKTOPAX.

daHIIeBbIE COCTMHEHUS CJIEIYET CBAPUBATH TOJBKO MOCTE MPOBEPKH Ipa-
BUJILHOCTH MX cOOpkHu. CBapHbIE IMIBBI CIAEAYET BBITIOJHITH MEXaHU3UPOBAHHBIM
criocobom cBapouHoit mpoBoJiokoit mo 'OCT 2246-70 u nporuiaBieHUEeM KOPHS
[IBA HE MEHEE 2 MM.

[Tocne BBITTONTHEHWS CBapKHd BHENTHUE TOBEPXHOCTH (DJIAHIIEB JTOJDKHBI
ObITh OT¢pe3epoBanbl. TomnmuHa ¢ranieB nocie Ppe3epoBKH JOJKHA OBITh HE
MeHee yKazaHHoU B yeptexxax KM nu KM/I.

lpafwm
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-
—

- 1,2 150,

Puc. 6.10 Cxemot pranuesvix coeounenuil uzcudoaemvlx 3J1eMeHmM o8
U3 HPOKAMHBIX UTIU CEAPHBIX 08YMABPOE
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KoHTakTHBIC TTOBEpXHOCTH (DJIaHIIEB HA 3aBOJC-M3TOTOBUTEIIE HE TPYHTO-
BaTh U HE OKpalllMBaTh, HA MOHTa)ke 00padaThIBaTh CTAIbHBIMU HIETKAMHU.

[IpuMeHeHre BpeMEHHBIX 00JITOB B KaUeCTBE COOPOUYHBIX 3alpeIaeTCs.

[log royioBKM M Tallku BBICOKONPOYHBIX OOJITOB HEOOXOJUMO CTABUTh
TOJIBKO IO OJHOU I1aiioe.

BricTynaromias 3a mpeiesibl ralkyu 4acTh CTEPKHS 00JITa TOJKHA UMETh HE
MEHEE OJTHOM HUTKHU PE3bOHI.

HatsbkeHre BBICOKOMPOYHBIX OO0JITOB (hIaHIEBBIX COCIMHEHHM CIEIyeT
OCYIIECTBIISTH OT HaOO0JIeE )KECTKOU 30HbI K €r0 KpasiM.

HatsbkeHre BBICOKOMPOYHBIX OO0JITOB (hIaHIEBBIX COCIMHEHHWM CIEIyeT
OCYIIIECTBIISATH TOJIBKO 10 MOMEHTY 3aKPYYUBaHUS.

[Tocne HaTsKEHHST OONTOB TAMKKW HUYEM JOTOJHUTEIHHO HE 3aKPEIUISIOT-
csl.
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/. KapkacHble 31aHus
IIpr KOMIIOHOBKE KOHCTPYKTHMBHOM CXEMBI KapKaca 37aHus ONpEeaeIsaeTCs
pa3MemeHHe KOJIOHH 3JaHusA B IIJIAHC, YCTaHaBJ'II/IBaIOTCﬂ I‘a6apI/ITBI 30aHuA,
HAa3HA4YaAKTCA U BBaI/IMOYBHSbIBaIOTCH paBMepBI OCHOBHBEIX KOHCTpYKTI/IBHBIX 3JIC-
MEHTOB KapKaca, BbIOMpaeTcs BUJ KOHCTPYKIIMM, MOKPHITUS M MEPEKPHITHI,
OTIpeNeNsIeTCs, 3a CUET KaKUX 3JICMEHTOB (y3JI0B, CBsi3el), OyaeT o0ecreunBaThCs
MPOCTPAHCTBEHHAS KECTKOCTh U YCTOMUYHUBOCTD 3aHUS.

7.1 Mano3TaxHble H OJHOITAKHbIE IPOMBIILJIEHHbIE 31aHUSA
7.1.1 Pa3menieHne KOJOHH

Pa3menienne KOJIOHH B IUIAHE MPUHUMAIOT C YYE€TOM TEXHOJIOTHYECKUX
TpeOOBaHMI, KOHCTPYKTUBHBIX U SKOHOMUYECKUX (aKTOpPOB. OHO AOJIKHO OBITH
YBSI3aHO C rabapuTaMu TEXHOJIOTUYECKOTO 000PYI0BaHUS, €r0 PACHOI0KEHUEM U
HanpaBJIeHUEM Ipy30M0TOKOB. KOJIOHHBI pa3MenaloT Tak, 4ToObl BMECTE C pure-
JSIMU OHU OOpa30BbIBAIM MONEPEUYHbIE WK MPOAOJIbHbIE paMbl. B coBpeMeHHOM
IPOECKTUPOBAHUM IIPOJIET M IIar pam MPOU3BOJCTBEHHBIX 3[JaHUI HA3HAYaKT B
COOTBETCTBUM C MOJYJIEM, KaK mpaBwio KpaTHbM 0,6M. IIpyn nmpoekTupoBaHUH
MaJIOATAXKHBIX, KUJIBIX M OOIIECTBEHHBIX 3[JaHUI TaKXKe CJIEIyeT CTPEMHTHCS
HA3HAYNTH LIAT KOJIOHH U MPOJIET B COOTBETCTBUHU C YKPYITHEHHBIM MOIYJIEM.

7.1.2 PaccTosiHUS MeXKIy TeMIepaTypHbLIMHU IBAMHU

[Tpu GonpIKX pa3mMepax 31aHus B IUIaHE B DJIEMEHTaX KapkKaca MOTYT BO3-
HUKATh OOJIBIIHE JOMOJHUTEIbHbIC HAMPSOIKEHUS OT M3MEHEHHS TeMIIepaTyphl.
[ToaToMy B HEOOXOAMMBIX CIIydasx 3/IaHUE Pa3pe3aroT Ha OTJCIbHBIE OJIOKHU MPO-
JOJIbHBIMU U TIOTIEPEYHBIMUA TEMIIEPATypPHBIMU MBaMH. HopMaMu mpoekTupoBa-
HUSl YCTAHOBJICHBI MPE/IEIbHBIE Pa3MEpPhbl TEMIIEPATYPHBIX OJOKOB, MPU KOTOPHIX
BIIUSIHUE KIIMMATUYECKUX TEMIIEPATyPHBIX BO3ICUCTBUI MOKHO HE YUYUTHIBATh.

Paccrosinug Mexay TeMmIrepaTypHbIMUA IIBaMU CTalbHBIX KapKAacOB OIHO-
ITAXHBIX 3[IaHUI HE JOJDKHBI MPEBbINIATh HAMOOIBIIKMX 3HaUCHHH |, mpuHMMae-
MbIx 10 Ta6mure 7.1. [Ipu npeBeimennn 3HaueHwii |, 6onee yem Ha 5%, a Takke
IIPY YBEJIMYCHUU JKECTKOCTH KapKaca CTCHAMH WJIM JIPYTUMH KOHCTPYKIMSIMHU B
pacuere cielyeT YUUThIBaTh KIIMMaTHUYEeCKUE TeMIIepaTypHbIe BO3ICHCTBUS U He-
ynpyrue negopManuu 3J1€MEHTOB KapKaca, a TaKKe U MOJIaTIUBOCTh Y3JIOB.

Hanbonee pacnpocTpaHeHHBIN cloco0 yCTPOMCTBA MOMEPEYHBIX TeMIIepa-
TYpPHBIX IIBOB 3aKJIOYAETCSA B TOM, YTO B MECTE Pa3pe3KH 3/1aHUsI CTaBAT JIBE I10-
NepeyHbIe PaMbl, HE CBS3aHHBIE MEXIy co0oil. [IpomonbHbIe TemMmepaTypHbIC
IIBBI PENIAIOT pacuJIEHEHHEM MHOTOMPOJIETHON paMbl Ha JiBe (Wi OoJiee) ¢ ycTa-
HOBKOW JTOTIOJTHUTEIHHBIX KOJOHH.
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Tabauyai.l
Paccmoanus meincoy memnepanmypHvimu weamu.

Hauooabimee paccrosinue |y,
XapakTepucTuka M, IIpH PAaCYeTHOH TemIepa-
Type Bo3ayxa, °C
JIAHH | 00py- HANpaBJIeHus] t>-45 t< -45
JKeHU sl
OramnuBaeMoe | MeXay TeMIiepa- | B0k 0s10ka (1o ajuHe 230 160
3/1aHue TYPHBIMH IIBAMU 3/1aHWs)
10 IMUpPUHE OJI0Ka 150 110
OT TEeMIIEpaTypHOTO IIBa WIH TOpIa 3/1a- 90 60
HUS JI0 OCH OJbKalIiel BepTUKATbHON
CBSI3U
HeoramnmmBaemoe | Mexxay Temriepa- | Boib 00ka (1o aiuHe 200 140
3/1aHUE U TOPAYUIl | TYPHBIMU IIBAMH 3/1aHNsA)
ex 10 NIMPHUHE OJI0Ka 120 90
OT TEeMIIEPATyPHOTO 1B WJIM TOPIIA 3/1a- 75 50
HUS 10 OCH OJIKaifiiel BepTUKAIbHON
CBSI3HU
OTkpbITas 3cTaKagal Mexmay TeMIepaTypHBIMU IIIBAMHU BJIOJIb 130 100
O1oKa
OT TEeMIIEPATyPHOTO 1B WJIX TOPIIA 3/1a- 50 40
HUS 10 OCH OJIMKaifiiel BepTUKAIbHON
CBSI3U

IIpumevyanue - [Ipy HATHINH MEX Ty TEMIIEPATyPHBIMH IIIBAMH 30aHUS WIIH COOPYKEHHUS IBYX BEp-
TUKAJIBHBIX CBSI3CH PacCTOSHHME MEX Y MOCICIHUMH B OCSIX HE JOKHO MPEBbIMIaTh: st 3nanuii 40 - 50
M U JJI1 OTKPBITBIX 3cTakaj 25 - 30 M, mpu 5TOM JJis 3[aHUN U COOPYKEHUH, BO3BOJAUMBIX MPU pacueT-
HBIX TeMiiepaTypax < -45 °C, 1omKHBI IPHHUMATHCS MEHBIIHE U3 YKa3aHHBIX PACCTOSHUM.

7.1.3 ObecnevyeHne ;keCTKOCTH M MPOCTPAHCTBEHHOM YCTONYMBOCTH KapKa-
ca
XecTkocTh M IPOCTPAaHCTBEHHAs! YCTOMUMBOCTBH Kapkaca 3/1aHusl oOecre-
YUBAETCSl J)KECTKMMH CBSI3€BBIMHM JIUCKAMHM M JKECTKOCTBIO Y3JIOB CONPSIKEHUS
3JIEMEHTOB KapKaca.
CBsi31 HEOOXOAMMBI JIs1 BBITIOTHEHHSI CIIEAYIONTUX TPeOOBaHUI:
- o0ecrneyeHne HEU3MEHSAEMOCTH MPOCTPAHCTBEHHON CHUCTEMbI KapKa-
ca M YCTOWYMBOCTHU €r0 CHKATHIX AJIEMEHTOB;
- BOCHpUATHE M NepeAada Ha (yHIaMEHTbl TOPU3OHTAJIbHBIX HArpy-
30K;
- o0ecrneyeHnst COBMECTHON pabOThI NOMEPEUHBIX PaM MPH JOKAIbHBIX
BO31E€HUCTBUSAX,
- (QopMHupoBaHUE KECTKOCTH Kapkaca, He0OXOoauMou mjia obecrede-
HUSl HOPMAJIbHBIX YCIIOBUH SKCIUTyaTalluH;
- o0ecre4yeHnsl yCI0BUIl BBICOKOKAYE€CTBEHHOTO U Y0OHOTO MOHTa)a
KOHCTPYKIIUH.
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B xaxxagoMm TtemmepaTypHOM OJIOKE 3/aHUs CIEAyeT MpeaycMaTpuBaTh ca-
MOCTOSITEIBHYIO CUCTEMY CBSI3EH.

BepTukanbpHble CBA3M MEXIYy OCHOBHBIMH KOJOHHAMH CIIEIYET pacroja-
raTh 10 BO3MOXXHOCTH B CE€pPEIMHE MJIM OKOJIO CEPEAMHBI TeMIEepaTypHOro OJI0Ka.
[Tpu HEOOIBIION JUTMHE 3AaHUS CTABUTCS OJIHA BEpTUKAJIbHAS CBSI3b B OJHOM Ma-
e (Puc. 7.1a). Ilpu OombIoi AJUMHE 31aHUs BEPTHKAIBHBIC CBSI3U CTAaBITCS B
nByx nanensax (Puc. 7.10).

a 2 3 7
N ysre
L
0,00
o
yﬁ 8
— y8rp
| [ o | s | | e | { s | &
0,00

Puc. 7.1 Pacnonoscenue ceaseit mexicoy KOJTOHHAMU 8 30AHUAX:
a — KOpOmKux; 6 — OJIUHHBIX;
1- Kononnwt; 2- 2opuzonmanvhsle ceéaszu; 3 - 0ehoOpmMayUOHHbBLIL WLOG,
4 -nookpanosbvle 6anku; 5- 6epmuKaibHvle céa3u; 6 - memnepamypHulil 610K;
[- ommemka éepxa Ko10HHbL; 8- ommemKa 6a3vl KOJIOHHbL

Tabauual.2
Ilpeoenvuovie pazmepvl mercoy 6epPMUKATbHOIMU CEAZAMU

Ot Topua 6;10Kka 10 ocu

Nl ., | Mexny ociMM BEpTHKAJIb-
XapakTepucTuka 31aHust | OmzKaied BepTUKAJIbHOM

HBIX CBfI3€el B 0THOM 0JI0KE

CBS3H
OramnBaeMoe 90 (60) 50 (40)
Heorannusaemoe u ropsuune 75 (50) 50 (40)

nexa

IlpumevyaHue - 3HaYCHNS B CKOOKAX JaHbI JIJIs1 HU3KUX PACUETHBIX TEMIEPaTyp

Pemetka cBs3eil MpOEKTUPYETCSI KPECTOBOM, 3JIEMEHTHI KOTOPOi paboTaroT
Ha pacTsHKEHHE MPH JII0OOM HalpaBICHUH CUJI U TPEYTOJbHOM, 3JI€MEHThI KOTO-
poii paboTaroT Ha pacTsikeHue u cxartue. CxeMa peeTkn BEIONpaeTcs Tak, 4To-
ObI ee 3JIeMEeHTHI ObLIO Y00HO KPEMUTh K KOJIOHHAM (YTJIbl MEXAY BEPTUKAIBIO U
sneMenTamu peutetku 6mmske K 45°). Ecini ecTh He0OGXOAMMOCTh B CBOGOIHOM
IPOCTPAHCTBE MEXIY CPETHUMH KOJIOHHAMH BO3MOXKHO YCTPOMCTBO MOPTaIbHBIX
CBS3€Il.
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[Ipn HEHOCTATOYHOM KECTKOCTH BETBEU KOJIOHH B MPOJIOJBHOM HAIpaBlie-
HUU 3JaHUS JOIYCKAeTCA YCTAHOBKA JOMOIHUTEIBHBIX PACIOPOK, 3aKPEIIIEHHBIX
B y3JIaX BEPTUKAJIbHBIX CBA3EH MEXKIY KOJIIOHHAMM.

7.1.4 CBsi31 10 NOKPBHITHIO

[TokphiTHE 31aHUS COCTOMT M3 KPOBEIBHBIX (Orpa)IarolNX) KOHCTPYK-
[IUHA, HECYIIUX DJIEMEHTOB (IIPOroHoB, (pepm, dhoHapeit), Ha KOTOpbIE OMUPACTCS
KPOBJIAA, U CBSI3€U 10 MOKPHITUIO, 00ECIIEUNBAIOIINX MPOCTPAHCTBEHHYIO HEU3Me-
HSIEMOCTb, )KECTKOCTh M YCTOMYHMBOCTH BCErO MOKPBITHS U €r0 OTAEIIBHBIX 3JIe-
MEHTOB.

Cucrema cBsi3ell TOKPBITHS 3aBUCUT OT THIA KapKaca (CTAIbHOM WIH CMe-
IIAHHBIN), TUIIA TTOKPBITUS (IPOTOHHOE WIJIM OECIPOTOHHOE), HAJTUYHSI TTOABECHO-
ro NOJIBEMHO-TPAHCIIOPTHOTO 00OPYI0BaHUS U MOACTPONUIBHBIX (PEPM.

B ypoBHE HM>KHUX MOSICOB CTPOIUIIBHBIX (epM cleAyeT MpeycMaTpUBaTh
NONEpPEeYHble TOPU3OHTAIBHBIE CBSI3M B KAXJIOM MPOJIETE 3/[aHHsl y TOPLOB, a
TaK)K€ y TOPLIOB TEMIEpaTypHBIX OJIOKOB 31aHus. Ilpu ayvHe TemmnepaTypHOro
osoka O6osiee 144 M cienyeT mpeaycMaTpUBaTh TAKKE U MPOMEKYTOUHBIE TOTIe-
PEUYHBIE TOPU3OHTAIBHBIE CBSA3U IPUMEPHO Uepe3 Kaxkabie 60 M.

B 3panusx ¢ MOACTpONUIBHBIMH (epMamMu CIEIyeT MNpelycMaTpUBaTh
IPOJOJIbHBIE TOPU3OHTAJbHBIE CBSI3HM, PACIOJIAraéMble MO KpalHUM MaHEeNsIM
HIDKHUX TOSICOB CTPONMIIBHBIX (hepM U 00pa3yroline COBMECTHO C MONEPEUHbIMU
CBS3SIMH JKECTKUN KOHTYP B INIOCKOCTU HUKHUX TIOACOB (hepM.

B 0AHOIIPOJIETHBIX 31aHUSIX IPOJOJIBHBIE TOPU3OHTAIBHBIE CBSI3H 10 HMXK-
HUM M0sICaM CJIeyeT Ha3HayaTh BJI0JIb 00OUX PSAA0B KOJOHH.

B MHOromposieTHbIX 34aHUSAX MPOAOJBHBIE CBSI3HM, KaK IPAaBUIIO, CIEIYET
pacrnoJsiaraTe BJ0JIb KpAHUX KOJIOHH U Y€pEe3 OJIUH PsiJ BAOJb CPEIHUX KOJIOHH.

B 31aHusx ¢ mepenagamMu BBICOTHI CIEAYET Ha3HayaTh 0oJiee 4acToe pac-
MOJIO’KEHUE TPOIOIBHBIX CBA3EH MO HIKHUM moscaM ¢epMm. [IpogonsHbie cBA3H
10 CPEIHUM PsiIaM KOJIOHH MPU OJUHAKOBOM BBICOTE CMEKHBIX MPOJIETOB CIENY-
€T MPOEKTUPOBATh TAKHUMH K€, KaK U BIOJb KPAHUX PSJI0B KOJOHH.

B ciyuae ecnu ruOKocTh B TOPU3OHTAIBHOM TJIOCKOCTH MaHENeH HUKHUX
NosICOB (hepM HaxXOJSIIMXCSA MEXy IBYMs MOMEPEUYHBIMU CBA3EBBIMU (hepMami,
HEJ0CTaTOYHa, TO OHa JOJDKHA OBITh OOecreueHa MOCTAaHOBKOM pacmlopok, 3a-
KPEIUJICHHBIX 3a Y371l CBS3EBBIX (hepM.

B ypoBHE BepXHHMX MOSICOB CTPOMWIBHBIX (EpM MOINEpEUYHbIe TOPU30H-
TaJbHBIE CBSA3U MPU MOKPHITUU C MPOTOHAMM CIEAYET YCTaHaBIUBATh B JHOOOM
OJIHOATaXKHOM MPOMBIILIIEHHOM 3/1aHuu. [lonepeunsie cBsizeBble (PepMbl IO BEpX-
HUM U HUKHUM TI0siIcCaM pEKOMEH]IyEeTCsl COBMENIAaTh B TUIAHE.

Bepxnue nosica ctponiibHbIX (hepM, HE PUMBIKAIOIINE HEMOCPEICTBEHHO
K [ONEPEYHBIM CBA35M, CJIEIYET PACKPEIUIATh B IJIOCKOCTH PACIIONOKEHUS ITUX
CBsI3€U pacIOpKaMH.

[Ipyn HaJIMYMKM KECTKOrO JUCKA KPOBJIM B YPOBHE BEPXHUX IOSICOB B IO-
KPBITUAX 0€3 MPOroHOB (B KOTOPBIX KPYMHOPA3MEPHBIE KeJIe300€TOHHBIE TUIUTHI
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IpUBApEHBbl K BEPXHUM IOSiICaM WM MPOPUIMPOBAHHBIN JHUCT MOKPBHITUS MPH-
KpEIUIEH B KaKAO0W rodpe) nonepeyHsle CBSI3U 110 BEPXHUM MosicaM (epM cieny-
€T YCTpauBaTh TOJIBKO B TOPLAX 3/1aHUs U TEMIEPATYPHBIX OJ0KOB. B ocTanbHbIX
n1arax He0OX0IMMBbl PaCIIOPKU y KOHbKA U y OIIOp CTPONMIBHBIX (hepM.

IIpy HanmM4UK KECTKOTO IUCKA KPOBJIM B YPOBHE BEPXHHUX IOSICOB CIENYET
IIPENYCMaTpUBaTh WHBEHTAPHBIE CHEMHBIC CBSI3U Ul BBIBEPKH KOHCTPYKLMUM U
oOecrieyeHus: uX YCTOMYMBOCTH B MPOIIECCE MOHTAXKA.

[Ipu Hamuuuu MOACTPONMIBHBIX (hepM B OJHOMNPOJIETHBIX MOKPBITUAX O€3
IIPOTOHOB M MHOTOITPOJIETHBIX MOKPBITUSAX, PACIOJIOKEHHBIX B OJHOM YpPOBHE,
HEOOXOJMMO YCTPONCTBO MPOJIOJIbHBIX TOPU3OHTAIBHBIX CBS3€Hl B IJIOCKOCTH
BEPXHUX TMOSICOB (hepM B OJIHOM U3 KpaHUX TaHEeer Gepm.

[Ipu pacnosiokeHUH MOKPHITUNA B Pa3HBIX YPOBHSIX HEOOXOAMMO Ipeny-
CMOTPETH MO OJTHOU MPOJOJIBHON CUCTEME CBS3EH B KaXKJIOM YPOBHE.

BeprtukanbHble CBA3M MEXAy GepMaMu pacroiaraloT B MECTaxX COMPSHKEH-
HBIX C IOTIEPEYHBIMU TOPU3OHTAIBHBIM CBA3SIMU MOKPBITHS.

B nokpbITUAX 31aHUIA U COOPYKEHUM, SKCIUTyaTUPYEMBIX B palloHaxX C pac-
YETHBIMHU TeMIIepaTypamu Hke MuHYC 45°C, Kak IpaBUIIo, CIEAYET Ipeaycmar-
pUBaTH (IOMOJHUTENHHO K OOBIYHO MPUMEHSIEMBIM) BEPTUKAJIbHBIE CBA3U IOCE-
pearHE Ka)X0ro IpoJieTa BAOJb BCETO 31aHUS.

BeprtukanbHble CBA3M, KaK MPaBUIO, CIEIYET pacroyiaraTb B IIOCKOCTAX
OIMOPHBIX CTOEK CTPONMIBHBIX ()epM, B TUNIOCKOCTSIX KOHBKOBBIX CTOEK AJIs epM
nposeToM 10 30 M, a TakKe B IIOCKOCTSIX CTOEK, HAXOAAIIMXCA IOJ y3JI0M
KpEIUJICHUSI HapYKHBIX HOT (poHaps /it pepm nposietoMm 6omee 30 m.

CeueHns 21€MEHTOB BEPTUKAIBHBIX CBS3EH, KaK IPABUIIO, CIECIyET Ha3Ha-
4aTh 0 NMPEeAeSIbHON THOKOCTH.

IIpy npuMeHEHUN KPECTOBOW PEIIETKH CBA3EH MOKPBITUM, 32 UCKIIFOUCHHU-
€M 3[JaHUW U COOPYKEHUU | ypOBHS OTBETCTBEHHOCTH, JOITYCKAETCsS pacyer IO
YCIIOBHOM CX€Me€ B IPEIOJIO0KEHNUHU, YTO PACKOCHl BOCIPUHUMAIOT TOJIBKO PacTs-
TUBAIOIINE YCUIIHSL.

[Tpu onpeneneHnn yCuiImii B 3IEMEHTaX CB3€i o0xaTue mosicoB ¢pepm Jo-
IIyCKAeTCs HE YUYUTHIBATb.

Kpemnnenue cBa3eil ocylmecTBISIIOT Ha 00JTaxX Kjiacca TOYHOCTH B.

B ciydae 3HaUMTENBHBIX YCUIIMM B AJIEMEHTaX CBs3eH (BEeTpoBBIE (PepMBbI U
T.I.) KPETJICHUE JIEMEHTOB CBSI3€H CIENyeT OCYIIECTBIAThH HA MOHTaXXHOM CcBap-
K€, a B OTAEJIbHBIX CIIydasx U Ha 00JTax Kjacca TOYHOCTH A.

7.2 MHOrodTakKuble 31aHus
K MHOros»Ta)XHbIM 31aHHUSIM OTHOCAT 34aHUA BbicoTOU OoJiee 30M. OHu ne-
JISATCS HA:

- HeBBICOKHE — 710 S0M;
- cpeanen BoICOTHI — OT 50 1o 100Mm;
- BBICOTHBIC (YHUKaNIbHBIC 31aHus) — 100M u Gonee.
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7.2.1 IlnaHMPOBOYHBIE peLIeHUs

[IpumMmeHsieMble TUIAHUPOBOYHBIE PEIIEHUsI JOJDKHBI BIUCHIBATHCS B MO-
TYJIBHYIO CETKY pa30MBOYHBIX OCEH M BBICOTHI ATaxkew. J[yig 001mecTBeHHbIX 3/1a-
HUM PEKOMEHIYIOTCS CIEIYIONIME CETKH KOJOHH: 6Xx6; 6x9; 6x12; 9x9; 12x12mMm,
JonyckaroTcsa pazmepsl 3,0; 4,5 u 7,5m. BeicoTy 3Ta)keil npuHUMAalOT paBHO# 3,3;
3,6; 4,2m u 6onee ¢ moayiiem 0,3 m.

®dopma miaHa, oluas MPOCTPAHCTBEHHAs KOMIO3UIIMS W BBICOTA 3JaHUS
B3aMMOCBSI3aHBI, OHHM 3aBUCAT OT TPATOCTPOUTEIBHBIX (HAKTOPOB, MPUPOIHO-
KIIMMAaTUYECKUX YCJIOBUM, a TaK K€ TEXHOJOTHYECKHX, YKOHOMUYECKUX M DKC-
TUTyaTallUOHHBIX BO3MOXKHOCTEH MPUMEHSIEMBIX KOHCTPYKITUH.

Puc. 1.2dopmbl n1anoeé MHO20IMANHCHBIX 30AHUIL.
a - 30aHUsA ¢ KOMRAKMHbLIM NIIAHOM; 0 —30AHUA C RPOMANCEHHBIMU
naanamu

7.2.2 O0ecnieyeHne NPOCTPAHCTBEHHOM YCTOHYUBOCTH

JIroboe kapkacHOE 31aHHE COCTOUT U3 OTIACIBHBIX IJIEMEHTOB, BBHITIOJIHS-
IOIIKX B 00I1IeH cucTeMe onpesereHHbie GyHKIuu. B cuctemMy BRICOTHOTO KapKa-
ca K 9TUM d3JIEMEHTaM OTHOCSIT BEPTUKAIbHBIE 3JIEMEHTHI (KOJIOHHBI, PaMbl, THUa-
(dbparmMbl U CTBOJIBI )KECTKOCTH) U TOPU3OHTAIBHBIC JIEMEHTHI (IUIUTHI, OAJIKU Tie-
PEKpPBITU W TOPUBOHTAIBHBIE CBSI3M). BepTHKambHbIE 3JIEMEHTHI BBIMOJHSIIOT
rJIaBHbIE Hecyliue (QYHKIUMU, BOCHpPUHUMAs BCE JCHCTBYIOIIME Ha 37]aHUE
Harpy3ku c nepenaudeid ux Ha QyHaaMeHT. ['opu30oHTaIbHbIE 3JIEMEHTHI obecte-
YUBAIOT HEU3MEHSIEMOCTh CUCTEMbl B IUIaHE, MEpPEaloT NpHiIaraeéMble K HUM
Harpy3Ku Ha BEPTHKAJIbHBIE DJIEMEHTHI, 00E€CIIEUnBAIOT MPOCTPAHCTBEHHYIO pa-
00Ty BCell CUCTEMBI, BHICTYIAsi B KAUECTBE PACIIPECIUTEIbHBIX TOPU30HTATBHBIX
JIMCKOB.
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B 3aBucuMocTH OT BHIa KOHCTPYKTUBHOW CXEMBI BBHICOTHBIC 3aHHS TOJ-
pa3nensioTcs Ha:

- OeckapKacHbIE CHCTEMBI, COCTOAIIUE W3 CTEH-TUIACTHUH, 000J0YeK
OTKPBITOTO WJIM 3aMKHYTOrO0 MNpoduiisi, 00ObEMHBIX TOHKOCTEHHBIX
omokoB (Puc. 7.3, a,r);

- CHCTEMHI CO cTBOJIaMH kecTkocTH (Puc. 7.3, 6)

- KapKacHBbIC CUCTEMBI, cocTosme u3 crepxxueit (Puc. 7.3, u, 1, M);

- CMEIIAHHBIE CHUCTEMBI, COCTOSIIIME W3 DJIEMEHTOB, MPHUCYIIHX Kak
KapKacHbIM, Tak U OeckapkacHbIM cuctemaMm (Puc. 7.3, k, H, p);

- CBSI3€BBIC CUCTEMBI, COCTOSIIINE U3 BEPTUKAIHHBIX CBS3EH.

KapkacHble W cMelIaHHBIE CHCTEMbl B 3aBUCUMOCTH OT pacrpeeieHus
byHKUMA MeXAy >JIEeMEHTaMHM Kapkaca Juisi 0OecredeHHs] MPOCTPaHCTBEHHOM
KECTKOCTU U YCTOMYMBOCTH TMOJPA3JEislOT HAa paMHbIE, CBSI3€BbIE U PAMHO-
CBA3EBBIE.

Pamabple cUCTEMBI OOBIYHO COCTOSIT W3 MPSMOYTOJHHOW CETKH TOPWU30H-
TaJbHBIX 0AJOK M BEPTHKAJIBHBIX KOJIOHH, COCUHEHHBIX MEXIY COOOM JKECTKH-
MU y3JaMHu.

B oOwrunoit pamuoii cucteme (Puc. 7.4, a) KOJIOHHBI PETyJISPHO PACIIONO-
YKEHBI TI0 BCEMY IIJIaHy 371aHus ¢ marom 6 - 9m. XKectkue pambl pu BOCTIPUSITHH
TOPU3OHTAILHBIX HATPY30K COXPAHSIOT CBOK YCTOMYMBOCTB 3a CYET M3ruda Ko-
JOHH U Oanok. ['opu3oHTanbHbIE AePOopMalliid PaMHOIO KapKaca ONpeestoTCs
IByMsl (DaKTOpaMu:

- nedopmarusMu OT u3rnda kapkaca kak xkoHconu (Puc. 7.5, 6), npu
ATOM YyIJWHEHHWE W YKOPOYCHHE KOJOHH NMPHUBOJUT K TOPU30HTAIIb-
HBIM TIEPEMEIIICHUSM, COCTaBIIIONUM 0K0JI0 20% o01iero nporuoa;

- nedopmarusaMu 3a cueT paboThl OaoK 1 KoJIoHH Ha u3rud (Puc. 7.5,
B).

Ha nocnennuii Bua negopmupoBanust npuxogutcs okono 80 % oOuiero
nepeMeIleHus 31aHusl, U3 KoTopeix 65 % u3-3a u3ruda 6anok u 15 % uz-3a usru-
0a KOJIOHH, TTO3TOMY TMOJO0HBIE CHUCTEMbl SKOHOMHUYHBI B 3/IaHUSX BBICOTON HE
6onee 30 sTaxken.

Cucremsl ¢ BHEIIHEH MPOCTpaHCTBEHHOM pamoii (cM. Puc. 7.5, 6) obnana-
0T MOBBIIIIEHHOW U3TUOHOM )KECTKOCTHIO, TAK KaK MPHU PACTIOI0KEHUH KOJIOHH TI0
KOHTYpPY YBEJIMYUBACTCS MOMEHT MHEPIIMM TOPU30HTAJIHLHOTO CEUCHHUS KapKaca.
Cucrema oTiM4aeTcs BBICOKOHM YKECTKOCTBIO Ha KpydeHue. Kpome Toro, npu va-
CTOM PpACIIOJIOKEHUN KOJIOHH KOHCTPYKTHBHBIC DJIECMCHTHI BHEITHEH paMbl BBI-
NOJHSIOT GYHKUMU (paxBepKa HAPY>KHOW CTEHBI U JIJIsl €€ YCTPOilcTBa HE Tpely-
€TCS JIOTIOJTHUTEIbHBIX 3JIEMEHTOB.
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Puc. 1.3 Koncmpykmuenwie cxemwl 6b1COMHBIX 30AHUIL:

a — 0ecKkapKacHas ¢ napaiiebHbIMu HeCyUWUMU CIEHaMu; 0 — CMeEoNbHaAs C
Hecyuwjumu cmenamu; 6 — Kopoouamas; 2 — ¢ KOHCOJbHbIMU NEPEKPLIMUAMU 6
YPOBHE Kadxc0020 smadca; 0 — KapKacHas ¢ 6e30a104HblMu naumamu nepe-
Kpblmus; € — ¢ KOHCONAMU 6bICOMOU HA IMAIC 6 YPOBGHE KAHCO020 6MOPO20
IMANHCA; HC — C NOOGEUIEHHBIMU IMANHCAMU; 3 — C (hepMamu 6b1COMOIl HA
IMANHC, PACNOSIONCEHHBIMU 6 ULAXMAMHOM NOPAOKE; U — PAMHO-KAPKACHAA; K
— KapKacHO-CMeo0IbHasA; J1 — KAPKACHAA ¢ peuiemyamubimu ouagpazmamu
HCECMKOCMU; M — KADKACHAA C PeUemyamvlMu 20pU30HMAaibHblMU HOACAMU
U peuiemyamuim CmeoJ10M; H — KOpoouamo-cmaeovnasn (mpyoa ¢ mpyoe);

D — MHO20CEeKYUOHHAA KOpoduamas

[Tpu GosbIIoN MHMpUHE 3AaHUS CHCTEMAa MOXKET OBITh IOTIOJIHEHA BHYTPEH-
HUMH KOJIOHHAMH, BOCIPUHUMAIOIIMMHU TOJbKO BEPTUKAIbHBIE HArpy3KH OT
IAPHUPHO NMPUMBIKAIOIINX PUTEIIeH NEPEKPHITHM.
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Puc. 7.4 Cxembl 0CHOBHBIX PAMHBIX CUCHIEM:

a — 00vlunan; 6 — c HewtHell NPOCMPAHCMEEHHOU PAMOIL; 6- DAMHO-

cexkyuonnasn; 1 —xonouna; 2 — puzenv; 3 — RJ10CKOCHb 00H020 U3
nepekpoimui.

JlanbHENIIUM pa3BUTUEM PAMHBIX CHCTEM SIBISIETCS PaMHO-CEKLIMOHHAs
cucreMa (cMm. Puc. 7.4, B). biiarogapss 1ONOJHUTENBHOM KECTKOCTH BHYTPEHHUX
pam u Oosiee paBHOMEPHOMY BKIIIOUEHUIO TpaHeil BHEUIHEW pambl B paboTy Ha
U3ruo, 00111ast KECTKOCTh 3TOM CUCTEMBI 110 CPABHEHMIO C TPEbITyIIEH MOBBIIIA-
eTcsi. PAMHO-CEKIMOHHAsI CHCTEMA IO3BOJISIET 3aBEPIIATh Pa3IMYHbIE CEKIUH HA
pa3Hoil BbICOTE 0€3 CYIIECTBEHHOI'O YCJIOXKHEHHUS KOHCTPYKLMH, MpuaaBas 3/a-
HUIO CTyNeHYaThli o0beM. Purenu nepekpbITuil B Mpejaesax OTeIbHBIX CEKLUN
O0OBIYHO OMUPAIOT HA KOJIOHHBI IIAPHUPHO.

a) 6) 6)

f’
3
y
t
r

i -
Puc. 7.5 Cxembl dehopmuposanusn Kapkaca ¢ pamHuIMu y31amMu npu Oeicmeuu
20pU30HMATIbHOU HAZPY3KU.
a - odwan cxema oepopmayuii; 6 - npo2ud KOHCOIU; 8 - NPOZUD 3a cuem
padomul KOOHH U 0ANI0K; 2 - cxema oehopmauuu AYEUKU HCeCH KO Pambl

B cBa3eBbix cucremax (Puc. 7.6) ropuzoHTanbHas )KeCTKOCTh 00ecreynBa-
eTcsl 3a cYeT paboThl AMArOHAIBHBIX 3JIEMEHTOB U KOJIOHH MPU IIAPHUPHOM IPH-
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MbIKaHuu purened. CBsizeBasi cuctemMa paboTaeT Ha TOPU3OHTAIBHBIE HATPy3KH
KaK KOHCOJIb, 3allleMJIeHHas B QyHIaMEHTe, Harpy3ku Ha KOTOPYIO MepeaatoTcs
IIOCPEICTBOM KECTKUX JTUCKOB IEPEKPBITUM.

a) 6) 2) .
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Puc. 7.6 Cxemul 0cHOBHBIX C8:A3€6bIX CUCHIEM
a — ¢ ouagppazmamu sxcecmkocmu; 0 - 6HYMPEHHUM PeulemyuamuviM CME0a0M;
6—C GHYMPEHHUM IHCeNe300emOHHbIM CH80J10M; 2—C 6HEUWHUM cmeonom; 1 -
ouaghpazmol; 2 - Ko10HHbBL; 3 - puzenu; 4 — 6HympeHHUIl yHcenez00emoHH bl
CmeoJ1; 5 — 6HewtHull cmeo; 6 — napyscnovle ouagppazmol

CasizeBasi KOHCTPYKIIUSI MOKET OBITh peIlieHa B BUJE IIOCKUX auadparm
(Puc. 7.6, a) win B BHJIe MPOCTPAHCTBECHHBIX CTBOJIOB jkecTkocTH (Puc. 7.6, 0, B,
I'), KOTOpbIE MOT'YT pacriojiaraThCs Kak BHyTpu 31aHus (Puc. 7.6, Tak U cHapyxH,
oOpasys BHemHuil ctBos (Puc. 7.6, r). BHyTpeHHU CTBOJ KECTKOCTH MOXKET
OBITH pelieH B BUJE CTaIbHOW MPOCTPAHCTBEHHON PEIIETYATON CHUCTEMbI WJIM B
BUJIE€ 3aMKHYTOM JKeJIe300€TOHHOM KOHCTPYKIMU. Takoil CTBOJ I€1eco00pa3Ho
COBMEIIATh C JINPTOBBIMU UM KOMMYHUKAIIMOHHBIMH IIaXTaMH.

CasizeBasi cucTeMa OTBEYAET MPUHIUITY KOHUEHTpAIM MaTepraia v 1mo3-
BOJISIET MPOCKTUPOBATH OOJIBIIMHCTBO AJIEMEHTOB KapKaca U UX COMPsDKEHUs 00-
Jee JeTKUMHU, MTPOCTON KOHCTPYKTUBHOU ()OPMBI U B MAKCUMAIHHOU CTETICHU TH-
nu3upoBaTh. [lo pacxomy crtamm cBs3eBbIe CHUCTEMBI Oojiee A((PEKTHBHBI, YeM
paMHBbIe, TaK Kak OOJIbIasi 4acTh KOJOHH OCBOOOKIEHA OT BO3ICHCTBUS MOMEH-
TOB.

Pamuo-cBs3eBbie cuctembl (Puc. 7.7) umeroT BepTUKAJIbHBIE, CBSI3H, BOC-
IPUHUMAIOLME TOPU30HTAIIbHBIE HArpy3KW COBMECTHO C pamaMu, PacloJiOKeH-
HbIMM B OJHOW WJIM pa3HBIX IJIOCKOCTSIX cO CBs3AMH. OmpeneneHue pamHo-
CBA3EBBIX CHCTEM OTJIMYAETCA MO CPABHEHUIO C OJHOATAXHBIMHU 3/IaHUSMH.
@yHKIMK 00ecreYeHHs JKECTKOCTU PaCIPEACIICHbl B CUCTEME MEX]y CBSI3€BOU U
pPaMHOI YacTSIMH HE OJJMHAKOBO, a B OOJILIIMHCTBE CIIy4aeB CBSI3€Basi 4acTh BOC-
npuHuMaet 70...90 % ropuzoHTaIbHBIX HAIPY30K.
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Puc. 1.7 Cxempl pamno-ceazesvix cucmem:

a - PAMHO-C8A3€6ble CUCHEMDBL C HCECMKUMU GKIIOUEHUAMU; O - MO Jice, C
noACaAMU HCECMKOCHU; 6 - C HOACAMU HCECMKOCMU U HCECMKUMU 6KTI0YeHU-
Amu

[Ipu npoekTUpOBaHMHU KapKACOB MHOTOATAXHBIX 37aHUI HE BCETJa COXpa-
HSIETCS PETYJSIPHOCTh CUCTEMbI U €IUHBIN MPUHLHUII €€ TTOCTPOCHUS. DTO BbI3Ba-
HO, KakK IMpaBWJIO, HEPETYJSIPHOCTbIO B OOBEMHO-TUIAHUPOBOUYHBIX PEHICHUSIX
ATaXkeH, 4To TpedyeT CMEUIEHUsI OCe KOJIOHH M pUresield Kak B IUIaHe, Tak U IO
BbicoTe. Ha Puc. 7.8 moka3zaHsl mpuMepbl COYETaHHSI PA3TUIHBIX CXEM IO BBICOTE
3nanus. B cxemax (Puc. 7.8, a, 6) B BepxHei#l yacTh Kapkaca UCI0JIb30BaHa MEHEe
KeCcTKas pamHas cuctema, a B cxeme (Puc. 7.8, B) mucnosnp3oBaHa ujess KOHICH-
TpalMU YCUJIUH OT TOPU3OHTAIBHBIX HArpy30K B MEHBIIEM YHCIE Y3J0B U ¢ 00-
Jee KOHCTPYKTHBHO ITPOCTBIM IPHMBIKAHUEM pHUreseil B OCTalbHBIX y3nax. Ho
U1 00ecrieyeHHs] TOPU30HTAIBHON JKECTKOCTH KapKaca M0 CXE€ME B BEpPXHEM
3Ta)ke MOCTaBJIEHAa BEpTUKAJIbHAs CBS3b (ayTpurep), KOTopas crnocoOCTByeT 0o-
Jee MOJIHOMY BKJIIOYEHHIO B pabOTy Ha TOPU30OHTAJIbHBIE HArpy3Kd BEpTUKAJIb-
HBIX 2JIEMEHTOB KapKaca.

a) 6) 8)

1 .
I ] I |
Puc. 7.8 Ilpumepul couemanuil paziuiHwlX CUCmeMm no 6blcome KapKaca:

a - PAMHO-C8A3€6a5 C UCHMPATbHBIM O10KOM; 0 - DAMHO-C8:A3€645 HA NOIOGU-
HY 6blCOMDbL; 6- PAMHAA CO CEA3AMU HA 6EPXHEM IMaAlice
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CTBOJIBI KECTKOCTH, KOTOPBIE SBJISIIOTCSI COCTABHOW YaCThIO CBSI3EBBIX CH-
CTEM, MOTYT OBITh HCIOJb30BaHbI JJIsl CO3/IaHUS KAPKACOB C KOHCOJBHBIMHU U
noaBecHbIMH dTaxamu (cMm. Puc. 7.9). KoHCTpYKTUBHO CTBOJBI )KECTKOCTH MOX-
HO BBINOJIHATH M3 CTAIIH, XKEJIE300€TOHA UM U3 X KOMOUHAIIHH.
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Puc. 7.9 Cxemut cucmem co cmeonamu HcecmKocmu.

a, 0 - ¢ NOOBECHBIMU IMAINHCAMU; 6,0 - C KOHCOJIbHBIMU IMANCAMU;

€,3 - KOMOUHUPOBAHHbBIE CUCHIEM; JIC, 3 — C NPEOBAPUMENbHO HANPANCEHHBIMU
nooseckamu; 1- aympucep; 2,3 - eapuanm npoeooKu eanm

[IpeuMy111eCTBO CTaIbHBIX CTBOJIOB 3aKJIHOYAETCS B BO3MOXHOCTH CPaBHHU-
TEJIBHO OBICTPOrO MOHTa)ka AJIeMEeHTOB. CTBOJIBI MOXHO paccMaTpuBaTh Kak 3a-
MKHYTBIH TOHKOCTEHHBI KOHCOJBbHBIN OpYyC, 3allleMJICHHBIH B OCHOBAaHUU U BOC-
MIPUHUMAIOIINKA TOPU30HTAJIBHBIE U BEPTUKAJIbHBIEC HATPY3KH. JTO 3aBUCUT OT €TI0
(bopMbl, CTENIEHU OJHOPOJHOCTH U KECTKOCTH, a TakKe OT HalpaBJICHUs Jei-
CTBHUS Harpy3ok. Tak Kak B ypOBHE KaXK/J0T0 3Ta)ka B CTEHKaX CTBOJIA JKECTKOCTHU
pPEeayCMaTpUBAIOT MPOEMBI, TO CTEIIEHb U3MEHEHHUS KECTKOCTU XapaKTepHU3yeT
cxeMmy aepopMHUpPOBaHUS CUCTEMBI B 11esIoM. CTBOJI MOKET paboTaTh KaK OTKPHI-
TOE€ CEUYEHHME U WCIBITHIBATh JICIJIAHALIUIO CEUYECHUsI B BEPXHEW 4acTH, IJ€ OTCYT-
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CTBYET 3a/IeJIKa, OCOOCHHO NMPU ACHMMETPUYHOI Harpy3Kke, BbI3bIBAIOIICH 3aKpy-

YHBaHUE.

OOnacTy mMpUMEHEHUs] Pa3IUYHBIX cucTeM. Kakmas M3 KOHCTPYKTHBHBIX
CXeM HSKOHOMHYECKH IIesiecoo0pa3Ha [Jisl 3AaHUN OMpeeNIeHHOW BBICOTHI. Ha
Puc. 7.10 mpuBeneHbl AaHHBIC, XapaKTEPHU3YIOIIHE OOJACTU I1€JIECO00Pa3HOTO
IPUMEHEHHUS Pa3HBIX KOHCTPYKTHUBHBIX CXEM.

. e) '
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Puc. 7.10 Oonacmu npumenenus pa3snvlx KOHCMPYKMUBHBIX CUCHEM.

a - pamuasn cucmema;. 6 - ceA3e8an Ui PAMHO-C6:3e6ds ¢ ouagpazmamu
HCECMKOCHMU UTIU 6HYMPEHHUM CHEOJI0M; 8 - C6513€6a5 Ul PAMHO-C8A3E8A5 C
aympuzepamu; 2 - pamHas Cucmema ¢ 6HeuiHell NPOCMpPAaHcmeeHHOl pamoii; 0
- CCKUUOHHO-PAMHASA CUCHIEMA; € - C6A3E8AA CUCHEMA C 6HEULHUM CHB0JIOM 8

euoe npocmpancmeeHHoll hepmol
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8. Kos10HHBI

Kononusl npeaHazHadeHbl AJis Nepeayd Harpy3ku OT OajJouyHBIX KIIETOK,
dbepM MOKpHITUH, PaOOUMX TUIOIIAJOK U APYTUX KOHCTPYKIUM 3JaHUM U COOpY-
KEHHUI Ha HIDKeNeXKallue KOHCTPYKIIMKM WM Ha (PYHIaMEHTBI U COCTOST U3 Oro-
JIOBKA, CTEPKHA U Oa3bl.

B 3aBUCUMOCTH OT CX€MBbI Harpy»eHusl KOJIOHHBI JIEJATCSA Ha LEHTPAIbHO-
CXKaTble U BHELICHTPEHHO-C)KATHIE.

[To Tumy cedeHuil KOJIOHHBI Pa3IM4yaroT MOCTOSIHHOTO MO BBICOTE CEYEHUS,
NIEPEMEHHOTO 110 BBICOTE CEUeHUS U pa3nenbHoro tumna (Puc. 8.1).

a) 6)
||
. —

=1

H

Puc. 8.1 Tunwvt kononn
@ — NOCIMOAAHHO20 CeYeHUsl; O — NePEMEHHO020 CeUeHUs; 2 — PA30e/IbHO20 MUNA

8.1 IleHTpajbHO-CKATHIE KOJTOHHBI
PaBHOzelicTBYIOIAs CHJIa MIPUIIOKEHA 110 OCU KOJIOHHBI Y BBI3BIBACT LICH-
TPAJIBHOE CXKATHE PACYETHOIO MOINEPEYHOIO0 CEUEHUs, TOPU30HTAIbHBIE YCHIIHS
BOCIIPUHHUMAIOTCS] CHCTEMOM BEPTUKAJIBHBIX CBA3EH.

8.1.1 KoJ/ioHHBI IOCTOSTHHOTO CeYeHU

Ko7OHHBI MOCTOSTHHOTO CEYEHHS MCTIONB3YIOTCS B 3/IaHUSX OECKPaHOBBIX,
C TIOJIBECHBIM TPAHCIIOPTOM M C MOCTOBBIMH 3JICKTPUUYECKUMHU KpaHAMH OOIIETo
Ha3HA4YCHHsI TPYy30M0IbeMHOCTBIO Q < 20 T.

OOmast JIMHA KOJIOHHBI ITOCTOSIHHOTO CEUEHUS CKJIAIbIBAETCS U3 BBICOTHI
3nanus Hy, BemnuuHbl 3armyOseHust 6a3bl U BHICOTHI OMIOPHOM YacTu GepMbl (Ipu
KECTKOM COIpsDKeHUs purenisi ¢ pepmoil). BricoTa 3qanust Hp oT ypoBHA mona 110
HU3a CTPONMIBHON (PEPMBI COCTOUT U3 OTMETKHU T'OJOBKH MOAKPAHOBOTO PEbca U
rabapuTa MOCTOBOro KpaHa. ['abapuT MOCTOBOTO KpaHa MPUHUMAIOT KPAaTHBIM
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200 mm, BKITFOUaeT B ce0sl BRICOTY KpaHa, 6e3omacHbii 3a30p 100 MM Mex Iy Kpa-
HOM M CTPONWIbHBIMU KOHCTpYKIMsiMU. Pasmep Hp HazHauaercs kpatHbiM 1,2 M
10 BeIcOThI 10,8 M 1 kpaTHbIM 1,8 — nipu OoJIbINIEH BHICOTE.

Puc. 8.2 Tunwt ceuenuit cniomnvix KoJ1IOHH
BricoTa cedeHust KOJOHHBI MO YCIOBHIO KECTKOCTH JOJDKHA OBITh HE Me-
Hee 1/20 BeIcoThI 30aHus Hy

8.1.2 KoJ/10HHBI IepeMEHHOT0 CeYeHUs
BricoTy mornepeyHoro cedyeHusl BEPXHEW 4YacTU CTYNEHYaThIX KOJOHH M3
YCJIOBHS KECTKOCTH TPEABAPUTEIILHO MPUHUMAIOT He MeHee 1/12 ee JIuHBI OT
Bepxa ycTyna J0 HHU3a CTPONMUIbHOU (pepmbl. BhICOTY ceueHHs HUIKHEHW 4YacTu
KOJIOHHBI U3 YCIIOBUS KECTKOCTH B TIOTIEPEYHOM HAPABJICHUH Ha3HAYAIOT HE Me-
Hee 1/20H, ¢ unrencusHoit paboroit kpana (7K-8K) — e menee 1/15H, rne H -
paccTosiHME OT Bepxa (PyHIaMeHTa 0 Hu3a CTPOMUILHON (PepMBbI.
B CKBO3HBIX KOJIOHHAX C COCOUHUTEIBHOM PEUIETKOW B OJHOM IUIOCKOCTHU
nuadparmbl CIeayeT pacrnojiaraTh HE pexe 4eM uepes 4 M.
B CKBO3HBIX KOJIOHHaX, BETBU KOTOPBIX COCAMHEHBI MJIAHKAMU, CJIEIyeT
MPUHUMATH:
- UPUHY DIPOMEKYTOUHBIX IUIAHOK — paBHO# oT 0,5b mo 0,75b,
rae b — rabapuTHas mMpHUHA KOJOHHBI B TUIOCKOCTH IUIAHOK;
- IIMPUHY KOHIEBHIX IUTAHOK — paBHOU oT 1,3 byto 1,7 by
[1naHku 1 peleTky CKBO3HOM KOJIOHHBI 00€CIeYnBaIOT COBMECTHYIO pabo-
Ty BCEX BETBEH U 3HAYUTEIBHO YBEIMYHMBAIOT KECTKOCTb CTEPKHSI KOJIOHHBI B
nenoM. [Ipu KOHCTpyupoBaHUM CKBO3HBIX KOJIOHH ¢ pemietkamu (Puc. 8.3, a, 0)
TUOKOCTh OTJICTBHBIX BETBEH MEXy y3/1aMu IpuHUMaroT He 0osee 80 u He Oosee
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3HaueHHs Aef crepkHs B 11e710M. B cocTaBHBIX cTepxHAX ¢ mankamu (Puc. 8.3,
B) TMOKOCTh OTJENbHBIX BETBEH HA y4acTKe MEXIy IJIaHKaM{ He JOJDKHA OBITh
oonee 40. YTONKU W MJIAHKKA PEUIETKH 3aBOJSAT HA BETBH KOJIOHHBI U3 YCJIOBHUS
pa3MeIIeHns] CBapHBIX IIIBOB, KOTOPHIMU UX KPEISIT K IMOJIKAM MPOKATHBIX MPO-
dbuneii. I miaHoK 3Ta BeIMUKMHA MpUuHUMaeTcs He meHee 20-30 mm.

8.1.3 CKBO3HBbIE KOJOHHBI

&

Puc. 8.3 Tunwvt peutemox cK803HbIX KOJIOHH
a — mpeyzonvHasn; 6 — packocHasn; 6 — ¢ NAHKAMU

”ﬁ-rﬁﬁé«"
X L x

l
1

4
iy
3

il—
Puc. 8.4 Tunwvt ceuenuit ck603HbIX KOJIOHH
B KoHCTpyKIHSIX, BO3BOJUMBIX B pallOHaX C PaCUCTHBIMHU TeMIIEpaTypamMmu

Hke MUHYC 45°C, a TakKe NMpu NPUMEHEHUH PYYHOH JTYrOBOW CBApKH YIJIOBBIE
CBapHbIE 1IBbI JOJKHBI ObITh HEPEPHIBHBIMU IO BCEH JJIMHE (PACOHKH.
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B koJloHHax M CTOIKax C OJHOCTOPOHHHMMHM TMOSICHBIMH HIBaMH B y3jax
KpEIUJICHUs CBsi3eid, 0aJoK, pacClopoK U APYTHX JIEMEHTOB B 30HE Mepefadyu yCcH-
JMS CIIeTyeT MPUMEHATh JBYCTOPOHHUE MOSCHBIE IIBBI, BEIXOSIINE 32 KOHTYPBI
npuUKperuieMoro aieMeHTa (y3na) Ha 1auHy 30 Ks ¢ K0l CTOPOHBI.

MoHTaXHbI€ CTBIKM KOJIOHH CJIEIYET BBINOJIHATH C Ppe3epOBAHHBIMU TOP-
[[aMH{, CBAPEHHBIMH BCTHIK, HA HAKJIAJKaX CO CBAPHBIMU IIBAaMU WJIA OOJTOBBIMU
COEIMHEHUSIMU, B TOM unciie GpUKIMOHHBIMU. [Tpy npuBapke HaKIaJA0K CBapHbIE
IIBBI HE CIEAYET IOBOJUTH /IO CTHIKA HA 25 MM C KaXKJI0M CTOPOHBL.

8.1.4 BHeUEeHTPEHHO-CKAThIE KOJOHHbI
BHeneHTpeHHO-CKaTasi KOJIOHHA — KOJIOHHA B PAaCYETHOM CEYEHUHU KOTO-
poOii IEHCTBYIOT MPOOJIbHAS CHJIa U U3THOAOIUI MOMEHT.
B 3aBHCHMOCTM OT KOHCTPYKTHMBHOI'O PELICHHSI CTEPXKHS PA3IHYaOT TPU
TUIAa BHEUEHTPEHHO-CKATHIX KOJIOHH: MOCTOSHHOTO MO BbIcOTe ceueHus (Puc.
8.5, a), mepemennoro mo Beicote cedeHus (Puc. 8.5, 6, B), pazaenpHOrO THMA
(Puc. 8.5, r).

| A
LIS

Puc. 8.5 Tunwvt 6HeueHmpeHHO-CHCAMbIX KOJIOHH:
a - KOJIOHHA NOCMOAHHO20 CeUeHUsl C KOHCObIO; 0 - KOJIOHHA NePEMEHHO20 Ce-
YeHUA HA NIAHKAX; 6 - KOJIOHHA NEPEMEHHO020 CeUeHUs C PACKOCaAMU 6 noOo-
KPAHO060Il Yacmu; 2 — KOJIOHHA PA30e/1bHO20 MUnaA

[Ipy mnpoeKTUpPOBaHWUU BHEIIEHTPEHHO-CKATHIX KOJIOHH WX TradapuThbl
HA3HAYAIOT TMPEABAPUTEIHHO MO0 KOHCTPYKTHUBHBIM COOOpakeHusMm. [Ipubnusu-
TEJIbHO BBICOTY CEUYCHHUSI KOJIOHH Pa3IMYHOI0 THIIA MOXKHO 33JaTh coryiacHO [61]

cM. Tabmumy 8.1.
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Puc. 8.6

Tunwl ceuenuii I’IOOKP(IHO()’Oﬁ yacmu cmynenuamaoslx KOJl10HH
a— cocmaenoe Cnjiloutnoe ceueérnue C uCnojib3oeanuem npoKamHo2o Oeymaepa;
0 — cocmagHoe CnIOUIHOE CeueHuUe C UCNOIb308AHUEM Y20/1K06; 6 -CK603HOE
ceuenue co uieeliepom u 06ymaep0M; 2 - CK603HOé€e ceueHue u3 03yx 03ymae—

pos
Tabnuua 8.1
Faﬁapumbl CeCYCHUA KOJIOHH 6 3asucumocmu om 6obicombul
KoJIOHHBI IePEeMEHHOr0 CeYeHHsI U Pa3IeIbHOro
K0J10HHBI IOCTOSIH- Tnna
I, M N .
Horo ceuenus h/l B nonkpaHoBoii yacTu B HaakpaHoBo#
CIUTOIIHBIE CKBO3HBIE 1acT
Jlo 10-12 1/15 1/10-1/14 1/9-1/12
15-20 1/18 1/12-1/16 1/11-1/14 1/8-1/12
25-30 1/20 1/15-1/20 1/13-1/17

8.1.5 PacueTHbIe AJMHBI KOJOHH (CTOEK)

PacdeTHbIe JIMHBI KOJOHH (CTOCK) l¢f TOCTOSIHHOTO CEYCHUS WU OTIICIb-
HBIX yYaCTKOB CTYNEHYATHIX KOJIOHH ompeaessitoT o dopmyne (140) [1]. Pac-
YETHBIC JUIMHBI KOJIOHH B HAIllPaBJICHUH BJIOJIb 37aHUs (U3 IIOCKOCTU PaMbl) Clie-
JyeT TMPUHUMATh PABHBIMH PACCTOSHUSIM MEXKY 3aKPEIUICHHBIMH OT CMEIICHUS
U3 TJIOCKOCTU paMbl TOYKaMH (OTIOpaMH KOJIOHH, TTOJKPAHOBBIX 0ajoK, MOJICTPO-
MUJIBHBIX epM).

[IpenenbHbIe THOKOCTH 3JIEMEHTOB MPUHUMATH 110 Taou1.32 [1].

8.2 [leranu M y3Jibl KOJOHH
8.2.1 Ba3bl KOJIOHH
baza sBisieTcs ONOPHON YaCThIO KOJIOHHBI U CIYXKHUT JUISI IEPENAYN YCUITAN
¢ KoJoHHBI Ha ¢yHAaMeHT. KoHCTpyKkTUBHOE pereHre 6a3bl 3aBUCUT OT THIMA U
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BBICOTHI CEYEHUS KOJIOHHBI, CTIOC00a €€ COMPsDKEHUsS ¢ (PyHIaMEHTOM, IPUHSTOTO
METOJIa MOHTa)kKa KOJIOHH. B 3aBUCMMOCTH OT THIIa M BBICOTHI CEYCHHS KOJIOHHBI
0a3bl JesITes Ha OOIIMe W pa3/ielbHbIe, KOTOPHIE B CBOIO OYEPEab MOTYT OBITh
0e3 TpaBepc, C OOIIMMU WJIM pa3ie/ibHBIMU TpaBepCaMH OJHOCTCHYATHIMH JTHOO
nBycrenyateiMu (Puc. 8.7)

a) 0) 6) .9

U

—n
i
+|+

|

=
+|+

ﬂ) , e) . MY +
- = T T ]

- [ = E_+§ [+ -] l

: 1+

Puc. 8.7 bazvl ko10onn
a, 0 — 6azvl 6e3 mpasepc; 6 — 6a3a ¢ 00HOCMEHUAMOIl mpasepcoil; 2 — 6aza ¢
ogyxcmeHnuamoil pazoeibHoi mpagepcoii; 0, e — 6a3vl ¢ 08YCHMEHUAMbIMU 00-
wumu mpaegepcamu; a...e — oduiue 6aszvl, Hc — pazoenvhasn 0aza
C nomomuibio 0a3bl OCYIIECTBISETCS JKECTKOE M HIAPHUPHOE COMpPSDKEHHE
KOJIOHHBI ¢ ()yH/IaMEHTOM.

8.2.2 KecTkoe conpsizkeHue KOJOHHBI ¢ (PYHIAMEHTOM
[Ipu skecTKOM CONPSKEHUU MPEAYCMATPUBAIOT COOTBETCTBYIOIIYIO 3a/1€lI-
Ky B OeToHe (hyHAaMEHTa aHKEpHbIX OOJTOB, YCTPAUBAEMbIX B IJIOCKOCTH JAEi-
ctBus MmomeHTa (Puc. 8.8).

-

ERTUETTE ATOTTY ST (T

L i Ak Bk i il Ll
T

Puc. 8.8 ZKecmkue 6a3ot Konoun
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s pyHaamMeHTOB mpuMeHstoT 0eToH kiacca npouHoctd B15-B30. ua-
METp aHKEPHBIX OOJITOB B IIEHTPATIBHO-CIKATHIX KOJIOHHAX MPUHUMAIOT KOHCTPYK-
tuBHO 0=24-36 MM 1 GoJee.

8.2.3 lllapHupHoe conpsizkeHUe KOJOHHBI ¢ GyHIAMEHTOM

OcCoOEHHOCTBIO UX SIBISIETCS KPEIUICHHE aHKEPHBIMU OOJITaMHU HEMoCpe-
CTBEHHO 3a OMOPHYIO IUTUTY C JIBYX CTOPOH KOJOHHBI 10 €€ OCH MePIeHINKYJIISP-
HO TUTOCKOCTH paMbl. [Ipu 60abpmux Harpy3kax (Miau nmpu HE0OXOIUMOCTH Pa3BH-
BaTh 0a3y B OJIHOM HaINpaBJIEHWM) ISl YMEHBIICHHS TOJIIUHBI OTMIOPHON TTUTHI
nepeaada HopMaJbHOW CHJIBI Ha TUIATY OCYIIECTBIISETCS Yepe3 CTePKEHb KOJIOH-
HBI, TpaBepchl U pedpa (Puc. 8.9). TonmuHy onopHO# mIKUTH 0a3bl ONPENETSIOT
pacdyeToM, HO M3 KOHCTPYKTHUBHBIX COOOPKEHUI MPUHUMAIOT HEe MeHee 20 M.
OnupaHue CTepHsI KOJOHHBI Ha OMOPHYIO IUIUTY MOET OBITh JABYX THIIOB: 4Ye-
pe3 (dpe3epoBaHHBIN TOpell KOJOHHBI IPH CTPOTAaHHOW BEPXHEH MIIOCKOCTU TUTH-
ThI M Y€PE3 CBAPHBIC YTIIOBHIC IIIBHI.

JlnaMeTp aHKEpHBIX OOJITOB B IIEHTPAILHO-CKATHIX KOJOHHAX MPUHUMAIOT
KOHCTPYKTUBHO 0=20-30 MMm.

= at 3
T | i
x i ]I
£ E
G T TR T
AT
L\ i fas F= 28

AHEDHBE g ] T
Lommai -

Puc. 8.9 llapuupnwie 6aznt

CymiecTByIOT J1Ba OCHOBHBIX CIOCO0A YCTAaHOBKU KOJIOHH Ha (DyH/IaMEHT:
Ha CTaJbHbIC MOJAKIAAKHU TOMIIMHON 40-60 MM MEXAy OTIOPHOU MIMTON U BEPXOM
dbyHIaMeHTa ¢ MOCIeAYIONIEeH MOIMBKON IIEMEHTHBIM PacTBOPOM M Ha 3apaHee
YCTaHOBJICHHBIEC OMOPHBIC TIUTHI 0a3bl. ba3bl KOJOHH MOHKHBI MPUHUMATHCS C
dbpe3epoBaHHBIMH TOPIIAMH (BMECTE ¢ peOpaMu U TpaBepcaMu), OMUPAIOITUMUCS
Ha 3apaHee MOCTABJICHHBIC U BHIBEPEHHBIC OMOPHBIC MIIUTHI CO CTPOTAHHOM BEpX-
HEH MI0CKOCThI0. Takoi crnoco0 yCTAaHOBKH MOJIYYUJ Ha3BaHUE OE3BBIBEPOYHOIO
MoHTaxa. KoHcTpykius 0a3 mpu 3TOM croco0e YIpoIaercs, YCKOpsSeTcs MOH-
Ta) KOJIOHH, TTOBBIIIAETCS] TOYHOCTh YCTAHOBKH. BBIBEPKY IUTHT U YCTAaHOBKY MX

63



B HpO@KTHO@ IIOJIOKCHHE BBIIIOJIHAKT C ITIOMOIIBRO YCTaHOBO‘-IHI)IX 6OJ'ITOB (PI/IC
8.10).

-El}_ﬁ A (sud no cnp. C) |

Puc. 8.10 Yemanoesounvie 6onmut

OTMeTKy HH3a OMOPHOM IUIMTHI HA3HAYAIOT C TAKMM PAcueToOM, YTOOBI BEpX
0a3bl HE JOXOWI 10 YpOoBHS YucTOro mosia Ha 50-100 M.

B 6azax 6e3 TpaBepc pojb YCTAHOBOYHBIX OOJITOB MOTYT OOECIIEUUTh aH-
KepHbIe OOJNTHI, CHaOKEHHBIE [JIs1 3TOM LEIH IOMOJIHUTEIbHBIMU IIaii0aMu H
raKamH.

Jlnis obOecriedeHrsi TOUHOCTH YCTAaHOBKHM (DYHAAMEHTHBIX OOJTOB CiEIyeT
IPeIyCMOTPETh 00beTMHEHHE 00JITOB B skecTkue 0ok (Puc. 8.11).

[IpuMeHsIOT B OECKPAaHOBBIX 3[]aHUSAX, B 3IAHUSIX C IMOJBECHBIM TPAHCIIOP-
TOM U C MOCTOBBIMHM KpaHaM# OOIIEro Ha3HAYeHUs TPY30TOILEMHOCTHIO 10 20T.
OnopHas mmTa J0JKHA OBITh KOMITAKTHOHM B TIJIaHE M HE UMETh OOJIBIITUX KOH-
COJIbHBIX BBIJICTOB, TTO3TOMY Il YHIAMEHTOB CJICIYET MPUMEHSTh OCTOHBI BbI-
cokoil mpoyHocTr. OTBEPCTHUS B IIUTAX JUJIsl aHKEPHBIX 00JITOB Ha3HauatoT Ha 20-
30 MM Oosblie AUaMeTpa Gosra.

Jlnsa mepegaun Ha GyHIAMEHT TOPU3OHTAIBHBIX CHJI, €CJIM OHU HE MOTYT
OBITh YPaBHOBEIICHBI CUJIAMH TPEHUS, TIPEIYCMaTPUBAIOT YIIOPHI, 3aJICTaHHBIC B
dbynnament (Puc. 8.12) [cepus 1.423.3-8.2-00II13KM]. Tak »xe ymopsl ycTaHaB-
JUBAIOT B CBS3EBBIX OJiokax. Pa3smepsl ymopoB ompenessioT pacyeToM Ha COB-
MECTHOE BO3JICCTBUE BETPOBOM HATPy3KHU Ha TOPEI] 3AaHUS C MIPOJOJIbHBIM TOP-
MOKEHHEM KpaHa.
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Puc. 8.11 bnok ¢pynoamenmmuulx 601moe
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8.2.4 Bba3wbl 6e3 TpaBepc
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Jlns obecniedeHns KECTKOCTH 0a3bl M YMEHBIICHUS TOJIIMHBI OMOPHOM
IUTMTHI YCTaHABJIMBAIOT TPaBEPCHI, pedpa xecTkocTu U nuadparmel. Pacuer Tpa-
Bepc, pebep U auadparM MPOU3BOAMTCS HAa PEAKTUBHBINM OTIOp (yHIAMEHTAa,

8.2.5 Bba3wbl ¢ TpaBepcamu

MIPUXOISIIMICS Ha UX JOJIIO.

B 6azax ¢ o0muMu TpaBepcaMu IOCIEIHUE PACCUUTHIBAIOT KaK OJIHOIPO-
JIETHBIE OAJIKK C KOHCOJISIMU. AHKEPHbIE IUTUTHI PACCUUTHIBAIOT KaK OJHOIPOJIET-
Hble OaJKH, ONEepThie Ha TPaBEPChl U 3arpy’KEHHbIE CHJIAMHU, PaBHBIMHU HECyIIe

CIIOCOOHOCTH aHKEPHBIX OOJITOB.
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8.2.6 OcHOBHBbIE THIIbI AHKEPHBIX 00JITOB M 00/1aCTh HX IPUMeEHEHHS
ITo KOHCTPYKTHBHOMY PEIICHUIO OOJITHI MOJPA3ACIISIOTCS Ha CIICIYIOIINE
THUIIBI: U30THYTHIC; C AHKEPHOW IUIMTOM; COCTABHBIC C AHKEPHOM IUUIMTOU; ChEM-
HBIC C AHKEPHBIM YCTPOMCTBOM; MPSMBIC; C KOHUYECKUM KOHIIOM cM. Puc. 8.14.
ITo crocoOy ycTaHOBKM OONTHI MOAPA3ACISIIOTCS HA yCTaHABIMBAEMBbIE JI0
OeToHMpOBaHUSI (PYHIAMEHTOB M YCTaHaBJIMBAaeMble Ha TOTOBbIE (DYHIAMEHTHI
WA JIPYru€ KOHCTPYKTHMBHBIE 3JIEMEHTHI B MPOCBEPJICHHBIC WJIM TOTOBBIE "KO-

JIOIIBI".
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naumoiu

ITo YCIIOBUAM SKCILTyaTallun OOJITBI nmoapasacCIArOTCA Ha paCYCTHBIC U KOH-

CTPYKTHBHBIE.
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K pacuetrHpiM OTHOCATCS OONTHI, BOCIPUHUMAIOIINE HArpy3KH, BO3HHKA-
IOIIME TPU AKCILTYaTallMK CTPOUTENBHBIX KOHCTPYKIMN UM paboThl 000pyA0Ba-
HUSL.

K KOHCTpYKTHBHBIM OTHOCSATCS OOJITHI, IpelyCMaTPUBAEMBbIE JJI Kperie-
HUSL CTPOUTENIbHBIX KOHCTPYKIMI U 000pYy/1I0BaHUs, YCTOMUYUBOCTbh KOTOPBIX MPO-
TUB OINPOKUJIBIBAHUS WU CABUra oOecreunBaeTcsi COOCTBEHHBIM BECOM KOH-
CTPYKIIMHU WiId 000pynoBaHusa. KOHCTpYKTUBHbBIE OONTHI MpeAHA3HAYAIOTCS IS
PUXTOBKH CTPOUTEIHHBIX KOHCTPYKITHI ¥ 000pYIOBaHUS BO BPEMs IX MOHTaXa U
Ui obecriedeHus! CTabMIbHON paboThl KOHCTPYKLIUNA U 000pYyIOBaHUS BO BpEMS
AKCIUTyaTally, a TAKXKE JJIS MPEIOTBPAIICHUS UX CITyYalHbIX CMEIEHUH.

Mapxka craneil pacueTHbIX OOJITOB, DKCILUTyaTHPYEMBIX MPU PaCUETHON
3UMHEN TEeMIlIepaType HapyKHOTO Bo3ayxa A0 MUHYC 65°C BKIIOUMTEIBHO,
JOJDKHA HA3HA4YaThCS B COOTBETCTBHM ¢ ykazaHusmu Tabmuna 8.1 u mo T'OCT
24379.0-2012. Konctpykumio u pasmepsl OontoB mnpunumator mo ['OCT
24379.1-2012, rack — mo I'OCT 5915-70 u mo 'OCT 10605-94.

Tabauua 8.1
Mapku cmanu

PacyerHas 3umHsisi Temnepa- | Ot1-40 °CuBbl- | OT1-40 °C 10 -50 | OT1 -51 °C 5o -65

Typa Hapy:KHOIo Bo3ayxa, *C e °C °C
Mapka cTami BCr3kmn2, 091"2C-6, 091"2C-8,
P BC3nc2, C120 10I'2C1-6 10I'2C1-8
Taobauya8.2
Ocnognule pazoeibl aHKepHBIX 0011M 08
Kon-
CTPYK- C ort- . . Konuveckue
C aHKepHOM IJIUTKOMI IIpsimblie
107071 rudom (pacnopHble)
00JITOB
Jlna-
MeTp
00JTOB Layxux 12- CbemHBIX 56-
(o 12-48 140 195 12-48 6-48
pe3boe)
d, mm
1 2 3 4 5 6
OCKU3BI
e cam| T 7
x ® x x x
ool || T~ —d 3 ‘
I'my6una 3anenku H npunsita u3 ycnosust Ry,=145Mlla
Munn-
MatbHat 254 15d 30d 10d 10d (8d)*
rryouHa
3aCJIIKHU
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Kon-
CTPYK-
107011
00J1TOB

C ot-
ruoom

C aHKepHOM IJIUTKOMI

IIpsimble

Konnueckue
(pacnopHbIe)

Jlua-
MeTp
00,1TOB
(mo
pe3noe)
d, Mmm

12-48

Fayxux 12-
140

CbeMHBIX 56-
125

12-48

6-48

1

H

Muun-
MaJIbHOE
paccros-
HHE
MEXIY
OCSIMH
bonTa

6d

8d

10d

5d

8d

Munun-
MaJIbHOE
paccros-
HHE OT
ocu 60J1-
Ta 1o
rpaHu

dyHna-
MCHTa

4d

6d

6d

5d

8d

Koad-
bumueHT
Harpy3Ku
X

0,4

0,4

0,25

0,6

0,55

Koad-
dbunyeHT
cra-
OMJIBHO-
CTH 3a-
TSDKKU K

1,9 (1,3)**

1,9 (1,3)

1,5

2,5 (2)

2,3(1,8)

* B ckoOKax JaHa riiyOuHa 3a1e/IKu 17151 O0JITOB JUaMETPOM MeHee 16 MM.
** B ckoOKkax AaHbl 3HAUCHHs KOOQPHUIMEHTa KCTATHYECKHX HArPY30K.

8.2.7 OroyioBKH KOJOHH
OronoBOK KOJIOHHBI CIIYKHUT ONOPOM JJIsl BbILIENEKAIEH KOHCTPYKIUUA U
pacrpesiesiieT COCPeIOTOUYCHHYI0 HAarpy3Ky Ha KOJIOHHY PaBHOMEpPHO IO ceue-
HUIO CTCPIKHS.

Onupanue CTPONMUIBLHBIX (PEpM Ha KOJIOHHBI MOXKET OBITh CIPOSKTHPOBAHO
cBepxy mwin cOoky. Onupanue KoHCTpyKiuid cBepxy (Puc. 8.17) mpumenstoT npu
IIAPHUPHOM TIPUCOCTUHEHUN PUTENs K KOJOHHE, onupanue cooky (Puc. 8.19) —
KaK TIPH MAPHUPHOM TaK U MPHU KECTKOM.
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Puc. 8.15 Ozonr06xu xko10onn

a — ¢ Onupanuem CmponuIbHuIX hepm ceepxy;
0,8,2,0,e — c onupanuem 6an0K ceepxy

[Ipu onupaHuu cBEpXy LIMPOKO PACHPOCTPAHEHO PEIICHHE, B KOTOPOM
OTIOPHBIN y3€J1 BhIIIENeKalleld KOHCTPYKIIMA UMEET MOIepeyHoe pedpo C BHICTY-
napmmumMu Ha 15-25 MM dpe3epoBaHHBIM TOPIIOM, Y€pe3 KOTOPBIN IepeaaeTcs
naBiieHre Ha KoJioHHY (Puc. 8.15a-r). Pexxe npumeHsieTcsl KOHCTPYKIMS y37a, T1e
OTOPHOE JaBJEHHUE MepeAaeTcsl BHYTPEHHUM peOpoM, pacIioNoKEHHBIM HaJ MMOJ-
kol kosionHs! (Puc. 8.15, 1, e).

Ecnu nonepeunoe pedpo uMeeT BBICTYNAIOIIUN TOPEI, TO OMIOPHOE JIaBJie-
HUE TIepeacTCsl CHaYaJla Ha OMOPHYIO IUIMTY OTOJIOBKA KOJIOHHBI U Jlajiee paBHO-
MEpHO pacIpeaeisieTcs N0 CEYEHUI0 cTepkHs. OnopHas IIUuTa OroJI0OBKa CIYKHUT
JUTSL TIepeaadn JaBJICHUS C TOPIIOB OAJIKK Ha OMOpHBIE pedpa OrojoBKa, MOITOMY
€€ TOJIIMHA OMPENETSETCS MO0 KOHCTPYKTUBHBIM COOOpaKEHUSIM TOJIIMHON 16-
25 mM. C OmoOpHOM TUIMTHI JIaBJICHUE TIEPENaeTcsl Ha OMOpHBbIE pedpa OroJoBKa
Yyepe3 TOPU3OHTAIbHBIE CBAPHBIC MBI, MPUKPETUISIONINE TOPIBI pedep K IUIUTE.
B ciydae ycTaHOBKHM ONOPHOW IJIUTHI Ha (Ppe3epOBaHHBINA TOpEIl CTEPKHS KO-
JIOHHBI 00ECIEeUnBACTCS TJIOTHOE MPUJIETAHUE IUIUTHI K PeOPY KOJOHHBI U OIMOP-
HOE JIaBJICHHE TEepPEeaeTCs HEMOCPEJACTBEHHBIM KOHTAKTOM IOBEPXHOCTEH, a
CBapHBIC IIBBI, MPUKPEIUISIONINE OMOPHYIO TUIUTY, TPUHUMAIOTCS KOHCTPYKTHB-
HO MUHUMAaJIbHOM TOJIIIUHBI.
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Hu3z onopueix pebep oronoBka oOpamisieTcsi 0ObIYHO MOMEPEUYHBIMH peo-
pamMu, KOTOpBIE MPEMATCTBYIOT UX CKPYUYMBAHUIO U3 IUIOCKOCTH KOJOHHBI MPU
HEpaBHOMEPHOM JaBJIEHUHM TOPLIOB 0aJIOK, BO3HUKAIOIIEM OT HETOUYHOCTH H3rO-

TOBJICHUA WJIN MOHTa>Xa
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Puc. 8.19 Ilpumep onupanusa gpepmul Ha KOJAOHHY COOKY:
a —onupanue ¢ NOMOuiblI0 ONOPHO20 CMOAUKA;D, 8 — 6APUAHMBL KPEnJie-
HUA 8epXHe20 noaca; 1- onopuwlil cmonuk
[Tpu onupanum Ganok Ha konoHHY cOoky (Puc. 8.20) BepTukanpHas peak-
IIUs TepefacTcsl 4epe3 CTPOTAHHBIA TOPEIl OMOPHOro pedpa Oaaku Ha TOpeI
OTIOPHOTO CTOJIMKA M C HETO HA IOJIKY KOJIOHHBI.
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TonmuHa onmopHOTO CTONMMKA TpUHUMAETCs Ha 5-10 MM OOJIBITIE TONIIUHBI
omnopHOro Jrcra 6anku. Kaxapiii u3 AByX IIBOB, MPUKPEIUISIONIUX CTOJHMK K KO-
JIOHHE, PaCCUUTHIBAETCS Ha 2/3 ONMOPHOM PEaKIMK, YeM YUUTHIBAETCS BO3MOXKHAS
"HenmapauIeIbHOCTh' TOPIIOB OAJIKM M CTOJIMKA BCJICICTBUE HETOUYHOCTEH MPH U3-
TOTOBJICHUU U, B CBSI3M C 3TUM, HEPABHOMEpHAs Nepeiaya IaBJIeHUs MEXAY TOp-
aMHU.

Baan M4 KnnowHa sngkorm

L~ I3

35, =330 | ﬂ‘,.._,L_,,M B

18 | w8

fesHpA noe

Puc. 8.211Ipumep cmoika Kononnwl
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CTBIKM B KOJIOHHAaX MOTYT OBITh 3aBOJICKUMH M MOHTQ)KHBIMHU. 3aBOJICKHE
IIBBI CIIYXAaT JUIsl YBEIMYEHUs! JJIMHBI NMPOKATHBIX MPOQUIEH WU JTUCTOB, €CIH
HE YJOBJIETBOPSIOT MPOEKTHOW JJIMHE KOJIOHHBI. 3aBOJICKME CTHIKUA BBIMOJIHSIOT
CBApPHBIMU BCTHIK C MOJHBIM IPUBAPOM.

MoHTaXHbI€ CTHIKU BBITIOJHSIOT BCTHIK C MOJHBIM MPOBAPOM WJIM HA BBICO-
KOIMpouHbIX Oontax. [Ipu coeaMHEeHN BCTHIK TOPIIBI 3JIEMEHTOB (hpe3epytoT. s
BBIBEPKHU U (PUKCAIIUU CTHIKYEMBIX 3JIEMEHTOB yCTaHABIMBAIOT MOHTaXHBIE yTOJI-
K. B MOHTa)XXHBIX COCTMHEHUSX HA BBICOKOMIPOYHBIX 0OJITaX COKHUMAIOUIUE YCH-
JUsl IEPEIat0TCsl YEPE3 OMOPHBIN CTOJIUK.

CTbIKM JOMKHBI 00€CTIeUYNBATh PABHOMPOYHOCTH ITBA 1 OCHOBHOTO METaJl-
na. [lpu mBax BCTHIK WX pacmojiararoT Bpa30eKKy B MOJKaX U CTCHKE, a B ClIydae
MPUMEHEHUS HAaKJIaI0K JI0MYCKAETCs YCTPOMCTBO CThIKA B OJTHOM CEYEHHUH.

B 3aB0JICKUX CTBIKax YCHJIUS EPEAAIOTCS CBAPHBIMU IIIBAMH.

8.2.8 KoHC0/I1 KOJIOHH
KoHcomu mpoeKTUPYIOT OJHOCTCHYATBIMH W JABYXCTeHUYaThIMH (cM. Puc
8.22).
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Puc. 8.22 Ilpumep ycmpoiicmea KOHCOIU KOIOHHbL KPY2/1020 CeYeHUs
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[TpoBepka HaNPSHKEHHU B OMTOPHOM CEYCHUHM OJHOCTEHYATON KOHCOJU JO-
MyCKaeTCs MPOU3BOAUTH B MPEANOIOKCHHH, YTO U3TUOAIOIINNA MOMEHT BOCIIPH-
HUMAETCs TOJIBKO TIOJIKaMH, a MOTepeyHasi cujla — CTeHKOU. JIOIDKHBI OBITH MPO-
BEPCHBI CBapHBIC IIBBI, TPUKPEIUISIONINE MOJKH K KOJOHHE, IMOJIKa KOJIOHHBI pa-
0oTaeT Ha pacTsHKEHUE B HAMPABICHUH TONIIMHBI MTPOKATa, MIBBI KPETUICHUS pe-
Oep JKECTKOCTH K CTCHKE KOJIOHHBI BBIITOIHIIOTCS Ha JUIMHY He Ootee 850K;.

[Tpu onmpaHuy Ha KOHCOJIM TIOJKPAHOBBIX OATOK BEPXHIOIO MOJKY KOHCO-
JI KOHCTPYKTHBHO JIEJAI0OT OOJIBIIEH TOJIIMHBI, Y€M HIDKHIOKO.

PeOpa B KOJOHHE MPUHUMAIOTCSI TAKOW YK€ TOJIIUHBI, KaK M MOJKHA KOHCO-
.
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9. baaku

banku sBASIOTCS OCHOBHBIM U MPOCTEUIIIUM KOHCTPYKTUBHBIM 3JIEMEHTOM,
paboTarommm Ha U3ruo.

[To Tumy cedyeHust OGamku MOTYT OBITH MPOKATHBIMH JIMOO COCTaBHBIMU:
CBapHBIMH, KJIeaHbIMU uin 0ontoBbiMU (cM. Puc. 9.1). IlpenmoururensHbl mpo-
KaTHbIE OAJIKU KaK MEHEe TPYIOEMKHE, HO OTPaHWYEHHOCTh COPTAMEHTa JeIaeT
HEBO3MOKHBIM UX MPUMEHEHHUE MTPHU OOIBIINX U3THOAOIIMX MOMEHTAX.

a) &)
C ]
[ —
) 2)
— - 1 |i -
] | ] L - l._l

Puc. 9.1 Ceuenus oanox
a — NPOKAMHBIX; 6 — MOHKOCMEHHBIX ZHYMbIX; 6 — COCHABHBIX CEAPHBIX;
2 — C8APHBIX C YCUTICHUEM HA 6bICOKONPOUHBIX OONIMaAxX

[TprMeHSIIOTCSI B CTPOUTENBCTBE M TOHKOCTEHHBbIE OaJIKH, OaIKU U3 THYTHIX
npo¢usei, mpeccCoBaHHBIE U COCTaBHBIC U3 ATIOMHUHHUEBBIX CIUIABOB, OMCTAIbHEIC
Oanku, T.e. OaJku, CBapeHHBIC U3 JBYX MapoOK CTalH, a TaKkxke OajaKu mpeaBapu-
TEBHO HaNpsHKECHHBIE.

B cTpoutenbcTBe Hanbosiee 4acTo MPUMEHSIOT OAKH JBYTaBPOBOTO ceye-
Husl. OHM yAOOHBI B KOMITOHOBKE, TEXHOJOTHYHBI M SKOHOMHYHBI 10 PACXOIy
MeTaa.

[To cratnueckoi paboTe pa3au4aroT OJHOMPOJIETHBIE (Pa3pe3HbIE), MHOTO-
poJieTHhIE (Hepa3pe3Hbie) U KOHCOJbHBIE Oanku. Pa3pesHbie Oanku mpoiie He-
pa3pe3HbIX B U3rOTOBJICHUU U MOHTa)Ke, HEUYBCTBUTEIbHBI K ocajikaM omnop. Oj-
HAKO T10 3aTpaTe MeTajyla OHU MEHEE BbITOJIHbI, YeM HEPa3pe3HbIE U KOHCOJIbHBIE.
Hepaspesnbsle Oanku Omaronaps HAIMYUIO OMOPHOTO MOMEHTA, YMEHBIIAIOIIETO
OCHOBHBIE MOMEHTHI B IpoJieTax, Oojiee SKOHOMHUYHBI [0 3aTpaTe MaTepuaia.
Hepaspesnble 6aku pa3yMHO NPUMEHSTH NIPU HAJIEAKHBIX OCHOBaHUSX, KOT'1a HET
OIMaCHOCTH Teperpy3ku 0anoK BCIEACTBUE PE3KOM pa3HUIILI B ocaake omnop. Kon-
COJIbHBIEC OaJIKK MOTYT OBITh KaK pa3pe3HbIMU, TaK U MHOTronpoieTHbIMUA. KoHco-
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JM Pa3TPy’KarOT MPOJIETHBIC CEYCHUST OATIOK W TEM CaMbIM TOBBIIIAIOT YKOHOMHU-
YeCcKre MOKa3aTeNn MOCIeTHUX.

9.1 IIpoxarHble 6aJKH
B kauecTBe mpokaTHBIX 0alloK, pabOTarOIMX HA U3TUO, TPUMEHSIFOTCS:
- JBYTaBpHI CTAJIbHBIE TOpYEKATaHbIE C MAPAIIICIbHBIMU TPAHSIMH MOJIOK
(HOopMasbHBIE ABYTaBpHI THNA b, mmpokononounsie AByTaBphl Tuna L)
no 'OCT 26020-83;
- JIByTaBpbl CTajibHble ropsiuekatanbie (¢ ykioHoM mosiok) mo ['OCT
8239-89;
- JIBYTaBpBI ¢ MapajuiebHBIMU TpaHsaMu ook mo CTO ACUM 20-93.
Jlis MpPOKAaTHBIX MPOTOHOB CKATHBIX KPOBEIb MPUMEHSIIOTCS IIBEIIICPHI
ctasibHble ropsiuekatanbie mo ['OCT 8240-97.
B omnopHbIX 30HaxX U B MecTax MPUIIOKEHUS 3HAUUTEIBHBIX COCPEIOTOYECH-
HBIX HArpy30K CTEHKHU OaJlOK JTOJKHBI OBITh YKPEIUICHBI MONEPEeYHbIMU peOpamMu
KECTKOCTH.

Puc. 9.2 banka c nonepeunvimu peopamu
a — 00wl 8U0 0aIKU; 0 — 08yCMOPOHHUE nOnepeunble pedpa; 8 — 00HOCH O~
ponHee peopo

9.2 CocraBHble HaJIKH
banku coctaBHOrO ce4eHHs MPUMEHSIOT B CIIydasix, KOT/la MPOKaTHbIE Oali-
KA HE YJOBIIETBOPSIIOT XOTS ObI OJHOMY M3 YCJIOBHM — MPOYHOCTH, YKECTKOCTH,
o01ell yCTOMYMBOCTH, T.€. MPU OOJBIIMX MPOJIETaX W OOJBIINX H3rHOAIONTUX
MomeHTax. CocTaBHbIC OaJIKH, KaK MPABUIIO, BHIMOJIHSIIOT CBAPHBIMHU.
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Puc. 9.3banka c nonepeunsimu peopamu
a — 00wl 8U0 0aIKU; 0 — 08yCMOPOHHUE NOnepeunble pedpa; 6 — 00HOCHM O-
ponnee peopo
Haubosbiiee npuMeHeHue MOTyYniu Oaiku JBYTaBPOBOTO CUMMETPHYHO-
ro (Puc. 9.4, a), pexxe HECUMMETPUYHOTO, KaK TpaBmio, ouctambbie (Puc. 9.4,

6). _
WL S 6)

: ——— 1

a)

.

g

—

——F ——— —
v Lt |
Puc. 9.4 Tunwvt ceuenuil cocmagHvlx C6ApHbIX OAIOK
a — cummempuunan 0anKka; 6 — HecuMMempuuHas 0aiKa
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Puc. 9.5 Y3en onupanusa npozona na gpepmy

Hwxe nprBeIeHbI BApUAHTHI Y3JI0B OMIUPAHHS OAIOYHBIX 3JIEMEHTOB, B TOM
YHCIIe POTOHOB HA KOJIOHHBI U CTpormiibHbIe Gpepmbl (cMm. Puc. 9.6-9.8).
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Puc. 9.7 Y3en kpennenusa 6anku K KoJ10OHHE COOKY
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10. ®epmbl
10.1 O6mme nosioxkenus U kiaccupukanus pepm

@epMoii Ha3bIBAIOT CTEPKHEBYIO KOHCTPYKLHIO COEIMHEHHBIX MEXAY CO-
Oo¥1 B y371ax 1 00pa3yIoUINX reOMEeTPUUECKHA HEM3MEHSIEMYIO CUCTEMY .

Ecnu Harpy3ka mpuiiokeHa B y371aX, a OCH 3JIEMEHTOB (pepMbI IMepeceka-
I0TCS B OJIHOW TOYKE (LEHTPE y3J1a), TO )KECTKOCTh y3JI0B HECYIIECTBEHHO BIIASET
Ha pabOTy KOHCTPYKLUH U B OOJBIIMHCTBE CIy4aeB MX MOXHO paccMaTpHUBaTh
Kak 1apHupHbie. Torga Bce cTepHU (GepMbl UCIBITHIBAIOT TOJIBKO OCEBBIE YCH-
7ust (pacTsyKEHUE UITH CHKATHE).

®epmbl OBIBAIOT TUIOCKUMH (BCE CTEPXKHU JIEKAaT B OJHOW TJIOCKOCTH) U
IPOCTPAHCTBEHHBIMHU.

[1nockue pepMbl MOTYT BOCIIPUHUMATD HArPYy3KY, IPUIOKEHHYIO TOJIBKO B
UX IUIOCKOCTH, U HYKJAIOTCA B 3aKPEIJIEHUU U3 CBOEU IJIOCKOCTH CBS3SIMU WIH
npyrumMu sneMeHtamu. [IpocTtpaHcTBeHHBIE (epMbl 00pa3yloT >KECTKHM IMpo-
CTPaHCTBEHHBIN OpyC, CIOCOOHBIH BOCIPHHHUMATh HArpy3Ky, JICUCTBYIONIYIO B
nr00oM HampasieHun (cm. Puc. 10.1).

Puc. 10.1Cmponnunvusie gpepmot.
a — naockasn gpepma 6 - npocmpancmeennan pepma
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Puc. 10.2 dnemenmut hepm
1 — s6epxnuit nosc; 2 — nusicnuil noac; 3 — packocwl; 4 — cmouku;
deé- nanens eepxnezo nosca; dn — nanens Husicnezo nosca; h— evicoma ghepm

OCHOBHBIMH 3JIEeMEHTaMH (epM SBISIOTCS TOsca, 00pa3yrolme KOHTYP
dbepMbl, U pemieTka, cocrosmas u3 packocoB u croek (Puc. 10.3). Coenunenue
AJIEMEHTOB B y3J1aX OCYIIECTBIISIETCS MyTEM HEMOCPEACTBEHHOTO MPUMBIKAHUS
oaHuX 31eMeHToB K ApyruM (Puc. 10.3, a) unu ¢ momoIpo y310BbIX (HaCOHOK
(Puc. 10.3, 6). Jlmsd CHIKEHHUS Y3JOBBIX MOMEHTOB M OOecIeucHHUS padOThI
CTEp)KHEH Ha OCEBBIC YCHJIUS AJIEMEHTHI (DepM IEHTPHUPYIOTCS IO OCSIM IICHTPOB
TSOKECTH.

.

Puc. 10.3 Y3t ghepm
a — ¢ HenOCPeOCmMEeHHbIM NPUMBIKAHUEM IIEMEHMO08; O — HA hacoHKax

PaccTositHue Mexay COCeTHIMHU y3JIaMU IMOSICOB Ha3bIBaeTCs maHelnbio (d; —
HaHeb BEPXHETro mosca, d, — HUKHEr0), pacCTOSIHUE MEXy OIOpaMu — TpoJie-
toM (I), paccTosiHue Mexay OcsMU (WM HApY>KHBIMU TPaHSIMH) TIOSICOB — BBICO-
toii pepmsl (N,).

[Tosica epm paboTarOT B OCHOBHOM Ha MPOOJBHBIE YCHJIMSI U MOMEHT
(aHaJOTUYHO TOsiCaM CIUIOIIHBIX 0alioK); pemeTka (pepM BOCHpPUHUMAET B OC-
HOBHOM IIONIEPEYHYIO CHILY, BBIIIOJIHAS (DYHKIIMN CTEHKHU CIUIOIIHOM OajKu.
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B 3aBucuMocTH OT Ha3HA4YeHUsS, APXUTEKTYPHBIX TPEOOBAHWM M CXEMBI
PUJIOKEHUST HArpy30K (epMbI MOTYT UMETh CaMylO Pa3HYK KOHCTPYKTHBHYIO
dbopmy. x MOXKHO KITacCUPUITUPOBATH TIO CIECAYIONINM MPU3HAKAM:
- TI0 CTaTHYECKOW cxeme — OanmouHble (pa3pe3Hble, HEpa3pe3HbIe, KOH-
COJIbHBIE), apOYHbIC, paMHbIE, KOMOMHUpOBaHHbIe (cM. Puc. 10.4);

- TI0 OYEPTAHMIO MOSICOB — )ePMBI C MAPATUICITLHBIMU MOSICAMU, TPATIECITU-
CBUIHBIC, TPEYTOJIbHBIC, TOJUTOHAIBHBIE, cerMeHTHBIe (cM. Puc. 10.5);

- TI0 CUCTEME PEIIETKU — TPEYTroJIbHAsI, PACKOCHAsI, KPECTOBAs, poMOuye-
ckas u jp. (cMm. Puc. 10.6);

- TI0 cTIoc0o0y COeTMHEHMSI DJIEMEHTOB — CBapHbIC, KJIeMaHbIe, 00JITOBEIE;

- TI0 BEIMYMHE MAKCUMAJIbHBIX YCWJIHH — JIeTKHE (PEepMBI C CEUECHUSIMH
DJIEMEHTOB M3 MPOCTHIX MPOKATHBIX WA THYTHIX Mpoduieit (mpu ycu-
musax B crepxkHax N<3000 kH) u Tsxensie hepMbl ¢ JIEMEHTAMU CO-
ctapHoro cedeHus (N>3000 xH).
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Puc. 10.4 Cucmemot ¢hepm
a — banounan pazpesnasn; 6 — HepPa3pPe3Has; 6, € — KOHCOJIbHAA; 2 - APOYHAA;
0 - PAMHAA; HC — WNPEH2EIbHAA-KOMOUHUPOBGAHHbLE
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Puc. 10.5 Ouepmanusa nosacoe gpepm
a — cezmeHmHuoe; 6 — nOJIUZOHAIbHOE; 8 — MPAaneyeuddanbHoe; 2 — ¢ napaiiensb-
HbIMU ROACAMUS0, €, HC,U — MPEY2ONbHOE; K - NOJIYPACKOCHASA

A 9

/)
x)

d)
u)

: KKK
K)

)

Puc. 10.6 Cucmemot pewremxu ghepm
a — mpeyzoavHasn; 6 — mpey2oapbHas ¢ 0ONOAHUMETbHBIMU CHOUKAMU;
6 — PACKOCHA3A C 860CX00AUWUM PACKOCOM; 2 — PACKOCHAA C HUCXOO0AUWUM PACKO-
COM; O — WINPEH2eNbHAsA; € — KPeCmo6as; e — NEPeKPeCcmuan; u — pomouye-
cKas; K — NOJIYpacKkocHas
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10.2 Onpenesenne reHepajbHbIX pa3MepoB (pepm

BeicoTy (pepM mpuHUMAIOT ¢ y4ETOM MUHUMH3ALMU pacxoja CTaiu, obec-
NEYEHNUsI HEOOXOUMOM KECTKOCTH, BO3MOKHOCTH TPAHCIOPTUPOBKU YKPYITHEH-
HBIMU 2JIEMEHTaMHU.

VYeunus B mosicax 0ajo4HbIX (pepM BO3HUKAIOT OT U3rMOAIOIero MOMEHTa,
a B pelIeTKe — OT nonepeyHou cuibl. YeM Oosblie BbIcOTa (DEpMBbI, TEM MEHBIIIE
yCcwIIMsl B mosicax U mMacca. Macca pemeTky, Hao00poT, ¢ YBEIMUYEHUEM BBICOTHI
dbepMbl BO3pacTaeT, Tak Kak yYBEJIMUMBAETCA UIMHA PackocoB U cToek. CienoBa-
TeJIHHO, MOXKET OBITh HaliZiIeHa ONTUMAaJIbHAS BRICOTA (PEPMBI, TIPH KOTOPO 00TIIast
Macca IMOosICOB U pemlieTku OyaeT HauMeHbllei. OOBIYHO ¢ yuyeToM TpeOoBaHMiA
TPAHCTIOPTUPOBKHU, MOHTAXKa, YHU(PHUKAIIUH, a TAKXKE JUIsI YMEHbLICHUS BHICOTHI U
o0bemMa 31aHus BBICOTY (pepM mpuHUMAIOT B mpenenax 1/7-1/12 mpomnera (MeHb-
M€ 3HAYEHUS IPUHUMAIOTCA VIS JIETKUX (epm).

®depmbl, IEPEBO3UMBIE LIETUKOM IO KEJIE3HOW J0pore, Wik UX OTIPaBOY-
HbI€ AJIEMEHTHI 110 YCIOBHUSIM MPOBO3HOTO rabapuTa HE JIOJKHBI MPEBBIMIATH 110
BbICOTE 3,85 M MeX1y KpailHUMH TOYKaMH BBICTYMAIOIIMX 3JIEMEHTOB. B depmax
TpaneueuaaIbHOr0 OYEPTAHHMSI TOMUMO BBICOTHI MOCEPEIMHE MpoJieTa HE0OXO-
JVMO HAa3HAYWTH BBICOTY Ha omnope. BpicoTa OMOpHON CTOWKM CTPOIMIIBHBIX
(dbepM 3aBUCUT OT BBICOTHI (DepMbI B MpoOJieTEe W YKJIOHAa KpoBiu. OOBIMHO mpu
ykioHax 1/12-1/8 ona momywaercs B mpenenax ot 1/15 mo 1/10 mponera, yuto
KOHCTPYKTUBHO BIOJIHE IPUEMIIEMO.

B TpeyroapHbIx epMax BbICOTa SIBISETCS (PYHKIMEH MpoJeTa W YKIOHa
KpOBJIM, KOTOPbIE 3aBUCAT OT MaTepuana KpoBiu. OOBIYHO TPEyroyibHbIE (PepMbI
IPOEKTUPYIOT MOJI KPOBJIM, TPEOYIOIUE 3HAUUTEIbHBIX YKIOHOB (25 — 45°), uTto
naet BeicoTy epMm h=(1/4-1/2)l.

Pa3mepsl maHenu JOKHBI COOTBETCTBOBATH PACCTOSIHUAM MEXKIY dJIE€MEH-
TaMH, TMEpPEJAIOIIMMU HAarpy3ky Ha ¢epMmy, U OTBEYaThb ONTHUMAJIbHOMY YTy
HAKJIOHA PackocoB. ONTHUMAIIbHBIN YroJl HAaKJIOHA PACKOCOB B TPEYTOJIbHOW pe-
LIETKE COCTABISAET MPUMEPHO 45°; B pacKOCHOM pemeTke — 35°. I3 KOHCTpYKTUB-
HBIX COOOpaXEHWIl — paloHAIBHOTO OdepTaHus (PaCOHKH B y3ie U yA0OCTBa
IPUKPEIUIEHHUS] PACKOCOB — jKeJlaTeseH yroii, onuskuil k 45°. [lpu Manbix yriax
(acOHKHM TOJTYYaIOTCSl CIUIIKOM BBITSHYTHIMH, IPU OOJBIINX — BBICOKHMMH, YTO
JeIaeT UX TPOMO3JKUMH U HEAKOHOMUYHBIMH.

JUis ucKiroYeHus paboThl Mosica Ha U3rud HEOOXOAUMO OOECTIEUUTh Iepe-
Jady Harpys3kd OT KPOBJM TOJBKO B Y35l ¢epMbl. Ilo3TOMY B MOKPBITHSAX M3
KPYTTHOPA3MEPHBIX KEJIE300€TOHHBIX IUIMUT PACCTOSHUE MEXIY y3JIaMH NpPUHU-
MAaeTCsl paBHBIM MIMPUHE TUIUTHI (00b14HO 1,5 win 3,0 M), a B HOKPBITUSIX IO MPO-
roHaM — mary nporoHoB (00br4Ho ot 1,5 no 4,0 m). MHOrAa A yMeHbLIEHUS
pa3MepoB NaHENU MOosica MPUMEHSETCs mpeHrenbHas pemerka (cMm. Puc. 10.6,
o).

Haumenspiias BO3MOKHasg BbICOTa (DEpMBbI OMPEAENAETCS IOIMYCTHUMBIM
nporudom. Ilporud pepm MOXHO KOMIIEHCUPOBATH YCTPOICTBOM CTPOUTEIHHOTO
oJ’beéMa, T.€. U3TOTOBJICHHEM (epM C 0OpaTHBIM BBITMOOM, KOTOPBIM MOJ BO3-
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JEHCTBHEM Harpy3KH IMoramaercs U (pepma NpuxoguT B MPOESKTHOE MOJIOKEHUE.
CTpouTenbHBIN NOJbEM Ha3HAYAIOT COTJIACHO HOPMaM paBHBIM MPOrudy OT Mo-
CTOSIHHOW HArpy3kd IUIIOC TIOJOBHMHA OT BPEeMEHHOW Harpysku. llpu mmockux
KPOBJISIX M TMpoJieTax CBBIIIE 36 M CTPOUTENBHBINA MOABEM CIEAyeT NMPUHUMATh
HE3aBUCHMO OT BEJIMYMHBI MIPOJIETa PaBHBIM MPOTUOy OT CyMMapHOW HOpPMAaTHB-
HOM Harpy3ku mioc 1/200 nponera.

CrpouTenbHBIN MOABEM 00ECTIEUYMBACTCS MyTeM YCTpOWCTBa meperuda B
MOHTaXHBIX y31ax gpepmsl (Puc. 10.7).

Puc. 10.7 Cxemvt cmpoumenvnozo noovema npu 00HoM (@) U HECKOJIbKUX
(6) yKpynHumenvHbvlX CHbIKAx

10.3 O0ecneyeHue ycToituuBocTH (hepm

[Tnockast pepma HeycToiunBa U3 cBoeil miockoctu. YToObl npuaats dep-
M€ YCTOMYHMBOCTh, €€ HEOOXOIUMO MPUCOCIUHUTH K KaKOU-TMOO KECTKOM KOH-
CTPYKIIMU WA COCIMHUTH CBSA3SIMH C Opyroi (epmoii, B pe3yapTaTe uero obdpa-
3yeTcsl MPOCTpaHCTBEHHbIM ycToWuuBbli Opyc (Puc. 10.8). [Ins oGecrneueHus
YCTOMYMBOCTU Takoro Opyca (6;i0ka) HEOOXOAMMO, YTOOBI OH OBLI BBHITIOJTHEH
re€OMETPUYECKU HEM3MEHSIEMBIM.

['panu 6noka (Puc. 10.8) obpasyrorcs AByMsl BEpTUKAIbHBIMU TIOCKOCTSI-
MU criapeHHbIX ¢epm (abb’a’ u dcc’d’), nByms neprneHAUKYJISIPHBIMA UM TOPH-
30HTAJIBHBIMH TIJIOCKOCTSIMU CBSI3€H, PAcIONOXKEHHBIMU IO 000UM mosicaM (depm
(cbb’c’ u daa’d’) u He MeHee yeM JABYMs BEPTHKAIBHBIMH IUIOCKOCTSIMH IIOTIE-
peuHbIX CBsi3eit (00buHO B TOpIax ¢epm — abcd u a’b’c’d’). Ilpu GosnbItoi amuHe
0JI0ka HE0OXOMMa TTOCTAHOBKA TAKXKE MPOMEKYTOUHBIX BEPTHUKAIBHBIX CBSI3CH.
[TockonbKy 3TOT MPOCTPAHCTBEHHBIM OpyC B MONEPEYHOM CEYEHHMH 3aMKHYT, OH
oOnagaeT O0IBIION HKECTKOCTHIO MPU KPYUYEHUHU U U3THOE B MOMIEPEYHOM HarpaB-
JICHUHU, TI0ATOMY MOTEPsI €ro 00111e YCTOMYNBOCTH HEBO3MOKHA.
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Puc. 10.8 3asazka ¢hepm 6 npocmpancmeenuyro cucmemy
naockocme a- 0- c-0 — eepmukanvran ceasv;
naockocms — d — C— C — d'— cmponunvnan hepma

®depMmbl, CBSI3aHHBIE MEXTY COOOM TOJILKO IPOTrOHAMH, HE 00pa3yrOT HEU3-
MEHSEMON CHUCTEMbI; IO3TOMY OHU UMEIOT CBOOOJHYIO JUIMHY M3 CBOEH IIOCKO-
CTH, PaBHYIO MPOJIETY, U JIETKO MOTYT MOTepsATh ycTounBocTh (Puc. 10.9, a).

YcroitunBocTh (hepM oOecreunBaeTcst TEM, YTO B KOHCTPYKIMH MOKPBITHS
CO3/]a€TCSl HECKOJIbKO MPOCTPAHCTBEHHBIX MPOCTPAHCTBEHHBIX OJIOKOB M3 JBYX
coceqHuX (pepM, CKpETJICHHBIX CBSI3SIMU B IJIOCKOCTH BEPXHETO U HIDKHETO Iosica
U BepTUKAIbHBIMU ToniepedHbiMH CBs3siMu (Puc. 11.8). K atum kectkum Gi10kam
npourie (pepMbl MPUKPEIUIIOTCS TOPU3OHTAIBHBIMU 3JIEMEHTAMU, MPENsATCTBYIO-
[IMMH TOPU30HTAILHOMY MEPEMEIICHUIO MOSICOB (pepM U 00ecreunBarOIIMMH UX
YCTOMYHMBOCTh (IIPOTOHAMU M PACIOPKaMH, PACHOJIOKEHHBIMH B y37ax (epm).
YTo06bl MPOrOH MOT 3aKPENUTh y3€l (pepMbl B TOPU3OHTAILHOM HANPABICHUH, OH
caM JIOJKEH OBITh NMPUKPEIJIEH K HEMOJBUKHON TOUKE — Y371y FOPU30HTAIbHBIX
CBsI3EH.

Ecnu 1iporon He NpUKpEIUIEH K JUaroHalisIM CBA3€UW B MECTE UX Iepeceue-
HUS, TO PACCTOSHHE MEXIY 3aKPEIUICHHbIMU B TOPU30HTAJIBLHOM HaIpaBJICHHUH
TOYKaMH BEpXHEro mosica pepMbl paBHO aAByM manensM (Puc. 10.96). Oto momxk-
HO YUYUTBIBATHCS MPH MOAOOPE CEUECHUsI BEpXHETO Mosica (hepMm.

Ecnu no BepxHEMY IOSICY YJIOKEHBI )KECTKUE METAJUIMYECKUE UM HKEJIE30-
OETOHHBIE MTaHeH, IPUBAPEHHBIE WIN 3aKPEIUIEHHBIE K MOsICY Ha 00JITax, TO IIH-
pUHA 3TUX NaHesel (Kak MpaBUJIO, paBHAsI PACCTOSHUIO MEXY y3J1aMH) U OIpe-
JEJSIET PAaCUETHYIO JUIMHY nosica. Eciin B KauecTBE KPOBEIBHOI'O IOKPBITHS UC-
N0JIb3yeTCsl NPOGUIMPOBAHHBIA HACTWJI, MPUKPEIUVICHHBIN HEMOCPEICTBEHHO K
HOSICY, TO MOSAC 3aKPEIUIEH OT OTEPU YCTOMYMBOCTH IO BCEU JIIMHE.
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Puc. 10.9 Cea3u, obecneuusarougue ycmouuueocms CmponuibHsIX gepm
1 — npozonwi; 2 — ghepmot; 3 — 2opuzonmanvusle ceasu; 4 — eepmuKaibHble CEA-
3u;5 — npocmpancmeenvlil 0J10K

10.4 Tunbl ceyeHunii cTep:kHeBbIX Gepm

Haunbonee pacrpocTpaHeHHBIE THIBI CEUYCHHUM DJIEMEHTOB JIETKUX (hepMm
nokasansl Ha Puc. 10.10.

ITo pacxomy ctanm JJisi CKaThIX CTep)KHEW GepMm Hanbosee 3P heKTHBHBIM
ABJIsIETCS TOHKOCTeHHOe TpyouaTtoe ceuenue (Puc. 10.10, a). Kpyrnas tpy6a 00-
JajaeT HanOoJiee OJArONMPUATHBIM JIJIS CKATBIX JICMEHTOB pacipeie/iecHueM Ma-
Tepuaya OTHOCUTEIBHO IIEHTPA TSHKECTH W MPU PABHOW C JAPYTHMH TPOPHIIIMH
TJIOMIAN CEYEHUS MMEET HauOOJIBIINN pagnyCc WHEPIMH, OJMHAKOBBIM BO BCEX
HaIpaBJICHUAX, YTO TIO3BOJIIET MOJIYYUTh CTEPKEHb HAMMEHBIIeH TuoKocTH. O1-
HAaKO KOHCTPYKTHUBHBIE TPYAHOCTH CONPSDKEHHS JJIEMEHTOB W3 KPYIJIBIX TPYO
OTPaHUYMBAIOT WX TIPUMECHCHHE.

[IpsiMoyrosibHBIE THYTO3aMKHYThIE CEUeHUs, 001a/1asi TOUYTU TEMU K€ Tpe-
UMYIIIECTBAMH, YTO U KPYTJIbIE TPYObI, MO3BOJISIOT YIIPOCTUTH Y3IIbI COMPSIKCHUS
aneMeHTOB. DepMbl M3 THYTOCBApHBIX Mpoduiieii ¢ 6echacoHOUYHBIMU y3JIaMu
TpeOYIOT BBICOKOW TOYHOCTH M3TOTOBJICHHSI U MOTYT OBITH BBITIOJHEHBI TOJBKO
IPY HAUIWYUHU CIEIUATIBLHOTO 000pYI0BaHUSI.

Ceuenns nerkux ¢epm u3 aByx yronkos (Puc. 10.10, B — 1) umerot 6071b-
II0M Mana3oH miomaaei, y1o0Hsl Jyisi KOHCTPYUPOBAHUS Y3JI0B Ha (DAaCOHKAxX U
MPUKPETUICHHUS TPUMBIKAIOIINX K hepMaM KOHCTPYKIHH (IIPOTOHOB, KPOBEIBHBIX
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nasesnen, cBsizeit). HegoctaTkoM SIBISIFOTCS 3HAUMTEIBHBINA pacxojl MeTalia Ha
(bacoHKU M MPOKIIAJIKH, BBICOKASI TPYAOEMKOCTh M3TOTOBJICHUS M HAJIUYUE NN
MEXIy YroJIKaMH, YTO CIIOCOOCTBYET KOppo3uu. Kpome Toro crep>kHu ¢ ce4eHu-
€M M3 JIByX YIOJIKOB, COCTaBJICHHBIX TaBpOM, HeA((dEKTHUBHBI NMpu padoTe Ha
CXKaTue.
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Puc. 10.10 Tunwt ceuenuit cmepoicueii n1eckux gpepm

[Ipu oTHOCUTENHHO HEOOJBUIOM YCHWJIMHU CTEPXKHU (PepM MOXKHO BBINOJ-
HATh U3 oguHOUYHbIX yronkoB (Puc. 10.10, e). Takoe cedenue npoiie B U3TOTOB-
JICHUH, 0COOCHHO MPpHU OeCPaCOHOUHBIX y3iax.

Ecnu nosic ¢gepm paboTaeT, TOMHUMO OCEBOIO YCWJIHUS, U Ha U3rHO (IIpu
BHEY3JIOBOI Mepeiaye Harpy3ku), pallMOHAJIbHO CEYEHUE U3 JBYyTaBpa WM JIBYX
mesuiepoB (Puc. 10.10, u).

CxaTbie >7eMeHTHl GepM CcielyeT MPOEeKTUPOBATh PAaBHOYCTOWYMBBIMH B
JIBYX B3aUMHO MEPIEHAUKYIISPHBIX HampaBieHUsX. [Ipy oquHAKOBBIX pacueTHBIX
amuHax |,=l, 3ToMy ycnoBuIO OTBEYAIOT CedeHHs U3 KPYIIIBIX TPYO U KBAaJpPaTHBIX
THYTO3aMKHYTBIX —Ipoduied, T.XK. AII HUX Ix=ly U, CIEeI0BaTeIbHO,
Mehdi=h=1 iy,

CrepKHHU TSDKENBIX (PepM OTIUYAIOTCS OT JIETKUX 00Jee MOIIHBIMH U pa3-
BUTHIMH CEUEHUSIMHU, COCTABJICHHBIMU W3 HECKOJBKUX 3JIEMEHTOB, YTO O0YCIIOB-
JIEHO UX OOJIBLIIMMH PACUETHBIMU JJIMHAMH U JIEHCTBYIOIIMMHU B HUX PaCYETHBIMU
yeunusiMu. CedeHust MpoeKTUPYIOT 00b1YHO nByxcreHdyarbiMu (Puc. 10.11), a y3-
JIOBBIE COIPSKEHUS BBIOJHAIOT C IOMOIIBIO (PACOHOK, PaclOJIOKEHHBIX B JABYX
mockocTsIX. CTepKHU TKeNbIX (pepM (Kak pacKochl M CTOMKH, Tak M Tosica)
UMEIOT pa3Hble CEYEHUs, HO JJIs YA0OCTBA COMPSKEHUS B y3JaX IIMPUHA 3JI€MEH-
TOB D T0JIKHA OBITH OJIMHAKOBOM.
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Puc. 10.11 Tunwt ceuenuit cmepoicueii msaicenvix pepm

10.5 Onpenenenue ycuamii

[Ipu pacuere nerkux (epm mpeArnogaraeTcs, YTo B y3JaX CUCTEMBI — UJe-
aJIbHbIE MIAPHUPBI, OCH BCEX CTEPXKHEH MPSIMOJIMHEWHBI, PACIIOIOKEHBI B OAHOM
IJIOCKOCTH M TIEPECEKAlOTCsl B y3Jie B OJHOM TOYKe (B IEHTpe y3ia, cM. Puc.
10.12). CrepxHu Takol HACaIbHOM CUCTEMBI MIPHU Y3JIOBOM Harpyske padboTaroT
TOJIbKO Ha OCEBBIC YCUJIUS: HAMPSIKEHUS, HAlJIEHHBIE TI0 3TUM YCUJIUSM, SBIISIFOT-
Csl OCHOBHBIMH. B CBsi3u ¢ (haKTHUECKON KECTKOCTHIO Y3JIOBBIX COCTUHECHHUI B
CTepXHIX (hepM BO3HHKAIOT JOMOJHUTENbHBIC HAMPSDKEHUS OT y3JIOBBIX MOMEH-
TOB, OJJHAKO TPH OTHOIIEHUH BBICOTBHI CEUCHHS CTEep)kHs u ero jmHe h/I<1/10
OHU MaJbl U NP pacuere uX oObIUHO He yuuThIBatOT. [Ipu Gomblieil xecTkocTu
crepkus h/1>1/10 BaussHUEM MOMEHTOB yiKe HEJb3s TIPEeHEOpeyb, TOCKOIbKY OHH
IPUBOJAT K O0JIee paHHEMY Pa3BUTHIO MJIACTHYECKHUX JepopMauii, YTO CHUKAET
XPYIKYIO MPOYHOCTH CTalIH. B coopykeHHsIX, BO3BOJAMMBIX B palloHaX C pacyer-
HOU 3uMHel Temnepatypoi Huxe -40 °C, MOMEHTBI OT KECTKOCTH y3JI0B CIEAYET
YYUTBIBATH NMPH oTHOIIeHuu h/1>1/15.

Ecnu ocu cTepkHel pepmbl HE IEPECEKAIOTCS B OJJTHOM TOUYKE, TO MPHU pac-
gere cieayeT yaecthb y3aoBoi MmomeHT M=(N;-N)e (Puc. 10.12).

Ecnu Ha depmy nelicTByeT BHEY3JI0Bas Harpy3Ka, TO HapsDKEHHs OT 3TOTO
MOMEHTA SBJISIIOTCS. OCHOBHBIMHU U UMHU Hellb3s peHedpeub. [losic pepmbl B 3TOM
clly4ae MO>KHO pacCMaTpUBaTh KaK HEPA3PE3HYIO OalKy, ONMUPAIOIIYIOCS Ha y3JIbl

bepMbl.
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Puc. 10.12 Onpeoenenue y3108b1x MOMEHMO8 NPU PACUECHMPOBKE V3/108

10.6 Ioadop ceuennii 31eMeHTOB epm

N3 ycnoBust obecrnieueHrs KauecTBa CBApKU M MOBBILIEHUS KOPPO3HOHHON
CTOMKOCTH TOJIUIMHY 3aMKHYTBIX Mpoduiueil (TpyO, THyTOCBapHBIX CEUCHMIA) HE
CJIEIyET IPUHUMATh MEHEE 3 MM, a JUIsl YTOJIKOB — MeHee S MM. [l mpenoTspa-
LICHUS [TOBPEKICHUsI CTEPKHEN IPU TPAHCIIOPTUPOBKE U MOHTAKE€ HE PEKOMEH-
JyeTcsl TaKKe MPUMEHATh Npopuin pazmepoM mMeHee 50 MM.

[IpodunpHbIi NpoKaT MOCTABIAIOT AMUHON 10 12 M. Iy CHUXKEHUS TpY-
JIOEMKOCTH M3TOTOBJICHUS B (hepMax MpojeToM 10 24 M (BKIIIOUUTEIBHO), COCTO-
AIIAX W3 IBYX OTIPABOYHBIX MAPOK, I0ACA NPUHUMAIOT IOCTOSIHHOTO CEYEHUS.

10.7 O6mmue TpedOBaHNA K KOHCTPYMPOBAHUIO (pepM ¢ pacoHKaAMH
Paccrosiare My KpasMu 3JI€MEHTOB PEIISTKU U Mosica B y3JIax CBAPHBIX
dbepM ¢ pacoHkamu ciaeayeT npuHUMaTh He MeHee a=(6t-20) mMm, HO He Oosee 80
MM (371eCh t — ToMMHa (DACOHKHU, MM).
Mexny TopliaMu CTBIKYEMBIX 3JIEMEHTOB MOSCOB (epM, MEePEKPhIBAEMBIX
HaKJIaJIKaMH, CJIeyeT OCTaBJIATh 3a30p HE MeHee 50 MM.
@daHroBbIC CBAPHBIC MIBBI, MTPUKPEIUIIONINE MIEMEHTHI PEIIeTKH (hepM K
(dacoHkam, ciaeayeT BIBOAUTH Ha TOPEL] 3JIEMEHTa Ha JUIMHY He MeHee 20 MM.
TommuuHy (acoHOK cieayeT BbIOMpATh B 3aBUCUMOCTU OT JAEUCTBYIOIIMX
yeuuii (Tabmuna 10.1).
Tabauya 10.1
Pexomendyemvle monuunovl paconok

“ﬁ‘:‘;ﬁ;‘)’(“;:gg‘;‘:e Mo | 160- | 260- | 410- | 610~ | 2010 | 1410 | 5o
) 150 | 250 | 400 | 600 | 1000 | oo | yo | 1800
Tommuia 6 | 8 | 10 | 12 | 14 | 16 | 18 | 20

(dhacoHkHn, MM

IIpy 3HaUNUTENBHON Pa3HUIIE YCUIMU B CTEPKHAX PEIIETKH MOYKHO IPHUHU-
MaTh JIBE€ TOJIIMHBI B MpeJeaax OTIPABOYHOIO djeMeHTa. Jlonmyctumas pazHuna
TOJILIVH (DPACOHOK B CMEKHBIX y3JIaX paBHA 2 MM.
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Pa3smeps! (acoHOK ompeaenseTcs Mo HeoOXOIUMOM JJIMHE IIBOB Kperwie-
HUSI 271eMeHTOB. Heo0X0MMO CTpeMHUTBCS K IPOCTEHIINM O4epTaHusIM (PAaCOHOK,
4TOOBI YIIPOCTUTH X U3TOTOBJICHUE U YMEHBIIUTH KOJIMIECTBO OOPE3KOB.

10.8 ®epMbI 13 NAPHBIX YTOJKOB
B ¢epmax co crep>KHSAMH U3 MAPHBIX YTOJIKOB, COCTABICHHBIX TABPOM, Y3-
JBI TIPOSKTUPYIOT Ha (pacoHKax, KOTOpPBIE 3aBOJAT MEXAY yrojgkamu. CTep:KHU
pemieTku npukpersioT ¢guanrossiMu mBamu (Puc. 10.13). Yceunue B snemenTe
pacnpenensercs MexIy IIBaMU M0 OOYLIKY U Mepy Yrojka oOpaTHO MPOMOPIHO-
HAJIBHO MX PACCTOSHUSM JI0 OCH CTEPIKHSI.

Puc. 10.13 Kpennenue packoca k ghaconke
KOHIIBI ()JTaHTOBBIX IIBOB JIJISi CHYDKCHHS KOHIICHTPAIIMKA HAIPSHKCHUHN BBI-
BoaAT Ha Topisl crepykHs Ha 20 mm (Puc. 10.13). K mosicy dbacoHku pekomMeHy-
€TCS MIPUKPEIUISITh CIUIONTHBIMY IIIBAMH MUHUMAJILHON TOJITUHBI. DAaCOHKH BBI-
MyCKaIOT 32 O0YIIKH MOSCHBIX yrojkoB Ha 10...15 mm (Puc. 10.14). 11IBs1, mpu-
Kperisttomuye (pacoHKy K MOsICY, TIPH OTCYTCTBUH Y3JIOBBIX HArpy30K PAacCUUTHI-
BAIOT Ha Pa3HOCTh YCHJIMH B CMEXKHBIX maHensx mosca (Puc. 10.14) N = N, —

N;.
=]
i
N4 “._"l - N2
|-— .I..I_'IJ_I-_I_I_I;I_I.l.l.l.._'hl.ll.I'E.fala.l.Jul.lll

- _‘:—'——-’——-—H'r"’——--—-—-——--r-—-—
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Puc. 10.1411pomescymounuiii yzen
B mecre onupaHusi Ha BEpXHUH MOSC MPOTOHOB WJIM KPOBEJIbHBIX ILIUT
(Puc. 10.15) dpaconku He TOBOAAT JO OOYIIIKOB MOSICHBIX YroiakoB Ha 10...15 mm.
UToOBl PUKPENUTh MPOTOHBI, K BEpXHEMY TOSICY (hepMbl MPUBAPUBAIOT
YTOJIOK C OTBEPCTUSMH Jj1s1 00ITOB (IIMATBHBIA PACTIPEICTUTEND ).
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Puc. 10.15 Onupanue npozonos

Ecnu k y3my npunoxena cocpenorodennast Harpyska (Puc. 10.15), To mBbI,
NpUKpEIUIsIone (acoHKy K IMOSCY, PACCUYMTHIBAIOT HA COBMECTHOE JICHCTBHE
MPOJOJIBLHOTO YyCWIIUS (OT pa3HULIBl YCUJIUMN B TMOSICaXx) U COCPEAOTOUYCHHOU
Harpy3KH.

Jliist obecrniedeHust MIaBHOM Mepefayll YCUIIUsS U CHUYKEHUSI KOHUEHTpaIuu
HaIpPSHKEHUH yrosl MexAy KpaeM (DacOHKH U AJIEMEHTOM PEIIETKU JO0HKEH OBbITh
He MeHee 15°.

CTBIKH TOSICOB HEOOXOJIUMO IMEPEKPHhIBATh HAKJIAJIKaMH, BBINOJHEHHBIMU
W3 YTOJIKOB WJIM JUCTOB. [oManb ceuyeHrs CTHIKOBBIX 3JIEMEHTOB JOJKHA OBIThH
HE MEHEE IUIONIAU CEUYCHUSI CTHIKYEMBIX 3JIEMEHTOB. YTOJKHU, MEPEKPHIBAOIINE
CTBIKH T05ICa, MPUHUMAIOTCSI TOTO K€ KamuOpa, 9To U MosiCHbIC. [[71s1 TOro 4T00bh!
MPUKPENUTH YTIOBYIO HAKJIAAKY, IPUXOIUTCS Cpe3aTh OOYIIOK M TMOJKY YTroJiKa.
YMeHbIIIeHHE ero MI0MAIu KOMIIEHCUPYETCs (PaCOHKOM.

Jlnst ob6neruenus paboThl (aCOHOK CTBHIK TOsiCa >KEJIaTeIbHO BBIHECTH 3a
npenensl y3na. Kpemienne HakiIaJoK K MOSICHBIM YrojJKaMm CIIEIyeT PacCUUThI-
BaTh U3 YCIJIOBUSI PABHOINPOYHOCTH HA MOJHOE YCHIIUE, KOTOPOE MOYKET BBIAEP-
JKaTh HAKJIAJKA.

Jlns obecrieyeHrsi COBMECTHOM pabOThI YTOJIKOB UX COCAMHSIOT MPOKJIaI-
Kamu. PaccTostHue Mex 1y mpoKJagkamMu J0JKHO ObITh He Oosiee 401 17st CoKaThIX
anemeHToB U 800 1751 pacTIHYTHIX, TA€ (- paauyC UHEPLMHU OAHOTO YroJiKa OTHO-
CUTEIIbHO OCH, NapajuiesibHON npoknaake. [Ipu 3ToM B ¢:KaTOM 3J1€EMEHTE CTABUT-
Csl HE MEHEe IBYX MPOKIaAoK. ECiu yrojaku He COeIMHEHbI TPOKIaAKaMHu, TO MpU
pacueTe KaxKIblil yroJIOK pacCMaTpUBAaIOT OTJEIBHO, a €ro THOKOCTh OIpesess-
10T, UCXOJISl U3 MUHUMAJIBHOTO JIJISI OJTHOTO YTOJIKa PaInyCca UHEPLIMH Ly jp, -

KoHcTpyKIny omopHBIX y370B (pepM 3aBHCHT OT BHJA OIMOP M Crtocoda co-
NpsIKEHUSI ()KECTKOE, IIIAPHUPHOE).
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[Ipu mapHUpHOM COMPSHKEHUHA HanOOJIee MPOCTHIM SIBJISIETCS y3€J OMHpa-
HUsl (pepMbl Ha KOJIOHHY CBEpPXY C HCIIOJB30BAHHEM JOTOJHUTEIBHON CTOWKH
(nagkononnuka) (Puc. 10.16)
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Puc. 10.16 Onupanue ¢hepmot Ha Ko10HHY ceéepxXy

OnopHoe naBiieHue Gepmbl nepeaaeTcst ¢ onopHoro (uianma Gepmel yepes
CTporaHble WM (ppe3epoBaHHbIE MOBEPXHOCTU HA OMOPHYIO IUIUTY KOJIOHHBI.
OnopHbIi (uiaHeln A1 4eTKOCTH onupanus BeicTynaeT Ha 10...20 MM HKe da-
COHKH OTIOPHOTO Y3JIa.

Bepxuuii nosic pepmbl KpenuTcss KOHCTPYKTUBHO Ha 0OJTax HOPMaJbHOU
TOYHOCTH MPUKPEIUISIOT K (PaCOHKE HAJKOJIOHHHUKA.

[Tpu xecTKkoM y3j€ CONpsbKEeHUsT HEOOXOAMMO HMPUKPENUTh GepMy K KO-
JoHHE ¢ 00ky. Ilpu kecTKOM CONpsKEHUH B y3Ji€ BO3ZHUKAET IOMUMO OIOPHOTO
JaBiaeHuss MOMEHT. [lepeaada 3Tux ycwinid Mpou3BOAUTCS pasaenbHo. OnopHoe
JIaBJICHUE TPEAAeTCs Ha OMOPHBIA cTOMMK. ONOpHBIN ¢uiaHel MPUKPEIUIIOT K
MOJIKE KOJIOHHBI Ha 00JTaX HOPMAJIbHOM TOYHOCTH, KOTOPHIE CTABST B OTBEPCTUS
Ha 3...4 MM OosbIle quaMeTpa 00JITOB, YTOOBI OHM HE MOTJIM BOCIIPUHSTH OINOP-
HYI0 peakuuio (hepMbl B CIydae HEIJIOTHOTO ONUpaHus (piiaHIla Ha ONMOPHBIN CTO-
JIHK.

MoOMEHT pacKiiabIBaeTCsl Ha Mapy CUJl, KOTOPbIE IEPEAIOTCS Ha BEPXHUUN
U HIKHHUKA nosica ¢epmbl. Eciii OomOpHBIM MOMEHT HamnpaBlIeH MPOTHUB YaCOBOM
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CTPEJIKH, TO YCUJINE TIPKUMAaeT (hJIaHel] y371a HUKHETO Mosica K KoJIoHHE. bonTer
CTaBST KOHCTPYKTHUBHO (0OBIYHO 6...8 60naTOB nuametpom 20...24 mm). Eciu B
OTIOPHOM Y3JI€ BO3HUKAET TOJOKUTEIBHBIII MOMEHT, TO YCHIIME OTphIBaeT (hia-
HEI[ OT KOJIOHHBI ¥ OOJITHI CIIeAyeT MPOBEPHUTH HA PACTHKEHUE.

[Tpumep odopmiteHus depTexeit pepM U3 mapHBIX YrOJIKOB IPUBEACHHBI B

npuioxeHuu 1.

10.9 ®epmbl U3 rHYTOCBAPHBIX 3AMKHYTHIX NpoduJiei
®epMbl U3 THYTOCBAPHBIX 3aMKHYTBIX Mpoduiieil mpoekTupyroTcs ¢ becda-
COHOYHBIMH y3/1aMu. TOJNIIHMHY CTEHOK cTep)kHeW (pepMm He ciieyeT MpUHUMATh
MeHee 3 MM.
[lupuny cTepKHEH peneTky b, (M3 IIIOCKOCTH KOHCTPYKIIMH) HKEJIATENBHO

NPUHUMATh BO3MOXXHO OoJblleld, HO He Oozee BenuuwHbl B = 2(t, +t;) u3
YCJIOBUSI HAJIOXKEHUSI TTPOJIOIBHBIX CBAPHBIX IIBOB U HE MeHee (0,6 monmepeyHoro
pa3zMepa B 11 npenoTBpalieHus IpOJaBIuBaHUs M0sCA.

VYTiel IpUMBIKaHUST PACKOCOB K TOSICY JOJKHBI ObITh He MeHee 30° s
obecreueHrs MIOTHOCTH YYacTKa CBApHOIO IIIBa CO CTOPOHBI ocTporo yria. Cie-
JTyeT n30erath rnepeceueHus CTepKHEN PelIeTKy B y3jaxX BO M30eXaHue JTBOMHOMN
PE3KH KOHIIOB CTEPKHEM.

J71ist cBOOOTHOTO pa3MelleHUs CTep>KHEN PEHIETKH Ha YPOBHE IpaHu Mosica
WHOT/Ia MPUXOAUTCS HAPYIIaTh HeHTpanuto daemerToB (Puc. 10.17).

I

dy a,

M =

Puc. 10.17 Y3en ¢ pacuenmpogkoit oceit cmepiicHeil
Ecnu skcuentpucurer e > 0,025h,, To npu pacuere cieayeT yYUTHIBATDH
y3ioBoit MomeHT M = (N, — N;)e. 'MOKOCTb CTEp)KHEH pPEHIETKH B ILUIOCKOCTH
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dbepmbl 3HAUUTENBHO OOJIbIIIE THOKOCTU MOsCA, MO3TOMY Y3JIOBOH MOMEHT BOC-
MPUHUMAETCSI B OCHOBHOM IOSICOM.

JIJist cKaThIX 3JE€MEHTOB JOJKHA ObITh MPOBEPEHA MECTHAsI YCTOMYUBOCTh
CTEHKH, KaK JJi1 KOpoOUyaToro npoduiis.

B y3nax ¢epm mommumo pacuera CBApHBIX HIBOB HEOOXOJIUMO MPOBEPUTH
TaK)Ke€ CTEHKY Mosica Ha MPOJaBiuBaHNE (BBIPhIBAHUE) B MECTaxX KpEIJICHUS pe-
IIETKH, a OOKOBBIE T'PaHU MOsiCa Ha BHITYYHBaHUE.

CBapHbl€e 1IBBI, NPUKPEIUIIIOIINE CTEPKHHU PEIIETKU K MOsICaM, PaCCUHTHI-
BAIOTCA KaK CTHIKOBBIE, MIPU 3TOM 3a30p U3 YCIOBHUS YA0OCTBa HAJIOKEHHUS IIBOB
noJoKeH ObITh He MeHbIIe 10...20 mM.

3aBOJICKME CTBIKM IIOSCOB IPOILIE BCErO BBIMOJHATH CBAapKOW BCTBIK Ha
OCTAarOLIEHCS MOAKIaAKe. /[ MOHTaXHBIX CTBIKOB JYYlIE€ BCErO HCIIOIb30BAThH
¢nanueBble coeauHeHus Ha Oonrtax. [Ipu 3TOM B CThIKax C)KAaToro mosica MO>KHO
NPUMEHSATH OOBIYHBIE OOJNTHI, a JJI PACTSIHYTOTO MCHOJb30BaTh BHICOKOIIPOYHBIE
C IpeIBapUTEIbHBIM HATSXKEHUEM. Y CUJIME MPEIBAPUTEIIbHOIO HATSXKEHUs 00I1-
TOB JIOJDKHO ObITh Ha 10% Oosibllie yCUIIUsl B CTHIKE MPU PACUETHBIX HArpy3Kax.
DT0 HE0OXOAUMO ISl MPEJOTBPAILEHUS PACKPBITHS CThIKAa U 00pa3oBaHUs 3a30-
pa.

st praHueB HE0OXOAMMO MPUMEHSITh KAUYECTBEHHBIE CTaJIM C TapaHTUPO-
BaHHBIMU MEXaHWYECKHUMH CBOMCTBAMU B HAIPaBJIEHUHU TOJILIMHBI IpoKaTa (CM.

. 6.7).
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11. Css3u no kapkacy
B kapkace mMpOMBINUIEHHOTO 3IaHUS Pa3IMYalOT JIBa OCHOBHBIX BHJA CBS-
3€H: CBSI3U MO IOKPBITUIO ¥ BEPTHKAIBGHBIEC CBS3HU MEX/y KOJIOHHAMHU.

CBsI31 110 TTOKPBITHIO JICIISATCS HA:

- TONepeYHbIe CBA3M [0 BEPXHUM MosicaM (epwm;

- BepTUKaJbHbIE CBA3M MeX1y pepmamu;

- TPOJOJIbHBIE U TONEPEYHBbIC CBS3H, PACIOJIOKEHHBIE B IUIOCKOCTH

HUKHHUX TIOSICOB (hepM.

11.1 IMonepe4Hsble CBSA3H 0 BEPXHUM nosicamM ¢gepm
Bepxuuit nosic dbepmbl, kak 000N CKATBI CTEPKEHb, MOXKET MOTEPATH
YCTOMYUBOCTD. [IOoTEPS YCTOMYMBOCTH B TAKOM CIIy4ae MPOU3OUAET B OJHOM M3

JIBYX TIJIOCKOCTEM:
/
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Puc. 11.1 Ilonepeunvie ceéazu mexncoy 6epXHUMU NOACAMU qbepM
a) B TUNIOCKOCTH (hepMBbI - CTEP>KEHb, MOTEPSBIIUN YCTOWYUBOCTD, OCTAHET-
csl B IIOCKOCTH (epMbl. PacueTHast AsiMHa MpU MPOBEpPKE YCTOMYMBOCTH BEpXHE-

ro nosica "B MJIOCKOCTU" (hepMbl COOTBETCTBYET PACCTOSHHUIO - MEXKAY y3JIaMHU, TO
eCThb JIMHE oHOM maHenu (cM. Puc. 11.2);

Puc. 11.2 Pacuemnasn onuna epxnezo nosaca ¢ nji0CKOCHu diepmu (nynkmup)

0) moTepyu yCTOMUYMBOCTH BEPXHETO MOSICa C BBIXOJIOM €ro M3 IUIOCKOCTH
depmbr (Puc. 11.3). Ecinu cBsizeli HeT, moTeps yCTOMYHMBOCTH IMPOU3OUICT IO
cxeme, npuBenaeHHoi Ha Puc. 11.3, a. IIporonsl, KOTOpble OOBIYHO KPEMmsATCs K

101



BEpXHEMY, TOsICY (epMbI HIAPHUPHO (C MOMOIIbIO 0ONTOB), camu To cebde, Oe3
CBs3€M, HE OyAyT NMPEnsATCTBOBATh IOTEPE YCTOMUYMBOCTU (pepM, Tak Kak MOCie
NOTEPH YCTOMYMBOCTH BEPXHHUE MOsica (epM BBIMYyYaTCs, a MPOTOHbI CBOOOIHO
IEPEMECTATCS B HOBOE MosiokeHue. IIpu arom paccrosHue Mexay ¢epmamu
(TIpoJIeT MPOTOHOB) COXPAHUTCH.

WNHas kapTuHA NMOTEPU YCTOMYMBOCTU OyIeT HaAOJIIOAThCS, €CIM MOCTa-
BUTH CBsI3U. CBSI3M MOTYT OBITh KPECTOBBIC - ¢ iByMs auaroHaismu (Puc. 11.3, 0)
u tpeyronpHbie (Puc. 11.3, B), T.e. ¢ onHO#l nuaroHanbpio. CxkaTble AMAroHamH,
OUYEBUHO, BBIKJIIOUAIOTCS U3 pabOThI, OTEPSIB YCTOWYMBOCTD, a PACTAHYTHIE OY-
YT NPENsTCTBOBATh UCKAKEHHUIO MPSIMOYTOJIbHUKOB, HE AaTyT UM IPEBPATUTHCS
B MnapajuieniorpaMmbl. B TakoM ciydae, pacueTHas JJIMHAa BEpXHEro mosica "u3

mIockocTu" OyJeT paBHa ABYM MaHENSM (PepMBbl.
a) ()
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Puc. 11.3 ITomepsa ycmoiiuugocmu 6epxHux nosacoe gepm
a - 6 NOKpvolmuu 6e3 ceaszeil; 6 - cxema HAMAIHCEHUA U BbIKIIOUEHUA PACKOCOE
ceaseil; 6 - obecneyenue YCMOUYUBOCHU NOACOB C NOMOULLIO CHLEPIHCHEBBIX
ceaseil

B 3manusix ¢ ¢ponapem (Puc. 11.4) BepxHuii mosic He PaCKPEIICH U3 TI0C-
KocTU (pepMbI Ha OOJIBIIIOM y4YacTKe, T.K. o oHapeM HeT mporoHos. Eciu cuu-
TaTh, YTO KOHCTPYKIIMS CTEHOBOTO OTpaxacHus (oHapsi BMECTE C MPOTOHOM
bukcupytor Touky "b", To pacuéTtHas nmuHA BEPXHETO MOosica U3 IUIOCKOCTH CO-
craBut "b~b". BBenenue pacmnopku B cepenuHe mpojeta (QoHaps yMEHbIIAeT
pacueTHyo JMHY U3 miockoct ¢pepmel (Puc. 11.4, 6) no Tpex naHesnei.
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Puc. 11.4 Pacuemmnule 01unbl 6epxnezo nosaca noo gonapem
a - 0e3 pacnopok - 6 naneneii; 0 - ¢ 00HOU pacnopKoil - 3 nanenu;
6 -npu waze pepm 12 m 6600umcsa npomexcymounsvlii ceéazeeoi nosc T

B xauecTBe pacnopku UCMOIb3YETCSl BEPXHUM MOSC BEPTUKATBHBIX CBS3EH,
HO MOTYT ObITh TPUMEHEHBI CIEHUAIILHO MPEHA3HAUCHHBIE JIJISl 3TOM 1eNH nap-
HbIE€ YTOJIKU UJTU APYTHUE MPOPUITH.

B nocnegnee Bpems ¢ LEIbI0 SKOHOMUU METalla NPUHITO (PYHKIIMU CBS-
3€ 10 BEPXHUM II0SICAaM BO3Jararb Ha KPOBEJBbHBIM HACTHI, KOTOPBIM MPU E€ro
HAJIe)KHOM MPUKPEIUICHUH K epMaM MOKeT 00ecreunBaTh yCTOMUUBOCTh BEpPX-
HUX TI0SICOB U3 TUIOCKOCTH (hepM.

Tak B GeCIIPOTOHHBIX MOKPBITUSAX CO CIUIONIHBIM HACTHIIOM YCTOWYHBOCTH
BEPXHHUX MOSCOB M3 IUIOCKOCTH (pepM oOecreurBaeTcsl KperjeHHeM HacTuiaa K
BEpXHUM NosicaM. B TakoM cityyae pacueTHas JyIMHA BEPXHETrO Mosica U3 MI0CKO-
CTH (epMBbI MOKET OBITh IPUHSITA PABHOM JUIMHE OJHOMU MaHeNu (epMBbI.

Bo Bpemst Bo3BelleHHS 34aHUS ATU NPUKPEIJIEHUS TUITUT K MOsicaM JT0JIKHBI
KOHTposupoBatbes. Ilpu 3TromM TpeOyeTcst coCTaBIsATh aKT Ha CKPBIThIE paOOTHI.
[TpodgunrpoBaHHBII HACTUI MOXKET TAK)KE UTPATh POJib CBS3EH MO BEPXHUM MOSI-
caMm, €CJId €ro MPUKPENUTh C TOMOILBIO CAMOHAPE3a0UIUX 00JITOB K IPOTOHAM.

JlyymiM KOHCTPYKTHMBHBIM PEIICHHEM MPHU HCHOJIb30BAHUM MPO(UIUPO-
BAaHHOI'O HACTWJIa B KauyeCTBE CBA3EH OyneT Takoe, IpH KOTOPOM IPOTOHBI Kpe-
nsaTcs K (hepMe Tak, YTO BEPXHsIS MOJKa MIPOroHa HAXOAWTCA B OAHOM YpPOBHE C
BEpPXHEH MoJKoi mosica pepmbl. B 3TOM ciiydae HaCTHI MPUKpydnBaeTcs O0Ta-
MU T10 YETHIPEM CBOMM CTOPOHAM - K MPOrOHaM M BEepXHHUM mosicam depm. s
yIn00CTBa KpeIJieHUsI TPOTOHOB K (hepMaM B 3TOM CJIy4ae MOXKHO HCHOJIb30BaTh

(bepMBI TTOKPBITUS. HE ¢ TPEYTOJHHON PEIIETKOM, a ¢ HUCXOSAIIUMH PACKOCAMH
(Puc. 11.5, a).
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Puc. 11.5 Hcnonv3zoeanue npoguaupoeannozo Hacmuia 6 Kauecmee ceA3ell no
6epxXnHemy nosacy
a - ghepma nOKpeIMuUA ¢ HUCXOOAWUMU PACKOCAMU; § - 6APUAHM PDeuleHUs Y3-
J1a ORUPAHUSA RPO2OHA 8 OOHOM YPOGHE C 8EPXHUM NOACOM (hepmbl
[Ipy >KOHOMHYECKMX MPEUMYIECTBAX 3aMEHBI CBSI3€H HACTUIIOM, IPH-
KPEIJICHHBIM K IT0sICaM, TTOKPBITHS OKa3bIBAIOTCS JIMIICHHBIMU OJIHOM HeMallo-
BOXHON (YHKIIMH, BBITOJHIEMON CBsI3siMU. CBSI3U MO BEPXHHUM MOSCAM KPOME
TOTO, YTO O0OECIEYUBAIOT YCTOMYHBOCTH (pepM, SIBISIOTCA Takke (PUKcaTopamu
MPaBUJILHOTO B3aMMHOTO TOJOKEHUSI epM BO Bpemsi MOHTaxa. [loaTtomy mpwu
MOHTa)Xe TIOKPBITUSA 0€3 CBsI3ell PEKOMEHyeTCs MpeayCMaTpuBaTh MCIOJIb30Ba-
HUE BPEMEHHBIX (CHEMHBIX) WHBEHTAPHBIX CBSI3€H, T.€. MOHTAXHBIX KOHIYKTO-
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Puc. 11.6 Obecneuenue ycmoiiuugocmu 6epxHux noacos pepm noo onapamu
6 NOKpbIMuUAX, 20e PYHKYUU ceA3ell 6blNOJIHAEM HACHUT
a - npu waze epm 06 m; 6 - npu waze hepm 12 m
B nokpeitsax ¢ marom depm 12 M 1 ¢ mporoHaMmu mpoJieTom 12 M cBsi3e-
Bas ¢epMa NMpUHUMAETCS IMHUPUHON 6 M. B 3TOM citydae BBOAUTCS TOTIOJHUTEIb-
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HBIM IPOMEKYTOUYHBIN TIOSIC U3 COOTBETCTBYIONTUX MPOodUiiel 1 KOHCTPYUPYIOTCS
CBSI3U TaK K€, KakK, €CJIi Obl mar ¢pepm ObLI1 6 M.

11.2 BepTukajabHble CBSI3M Mexay (pepMamMmu
OTH CBS3M Ha3bIBAIOT TAK)K€ MOHTAKHBIMH, TaK KaK MX TJIaBHOE Ha3Hade-
HUE - yIepPKUBATh B MPOCKTHOM IOJIO)KCHUH TOCTaBJICHHBIE HA OTIOPBI (PEPMBI,
HE JaTh OJUHOYHBIM ()epMaM ONMPOKUHYTHCS BO BPEMS MOHTaXa OT BETPOBBIX H

CIIy4aiiHbIX BO3JEHCTBHI, T.K. IEHTP TKECTH (PepMbl HAXOAUTCS BBIIIEC YPOBHS,
onop (Puc. 11.9, a).
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Puc. 11.7 IIpukpennenue ceaszeil K 6epxXHum nosacam gpepm
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Puc. 11.8 Y3161 nokpoimus u cesnzeit npu wiaze gpepm 12 m (Puc. 11.6)
a - npuKpenenue céa3eil, 6bINOJIHEHHBIX U3 3AMKHYMbIX RPoghuell K
ghepmam ¢ noacamu uz WIUPOKONOIOUHBIX 08YMABPOE
0) Yzen b
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BepTukanbHbie CBsI3U B BUJE LIETIOUYKH PACTIOPOK U (pepM CTaBAT MO AJTUHE
31aHUSI MKy CTOMKaMH CTPOMMIbHBIX PepM. CBsizeBbie (PepMbl 111 IKOHOMUH
MeTajla COEUHAIOT MEXIy COOOM BEpXHUMH M HUXHUMHU pacropkamu (Puc.
11.10). Takum obpazom, (pepMbl BEPTUKAIBHBIX CBS3EH SBISIOTCS JUCKaMH, a
NPUKPEIUVICHHBIE K HHUM CTEP)KHU-PACIIOPKH OOECIEUYMBAIOT MPOMEKYTOUYHBIE
CTponmibHBIE (pepMbl WM pureaud pam ot onpokuabiBanus (Puc. 11.9, 6). Pe-
HIeTKa CBA3EBBIX (hepM, Kak MpaBuio, MOKET ObITh pousBosibHOM (Puc. 11.9, B)
Y BBITIOJTHSETCS U3 OJIMHOYHBIX YTOJKOB WJIM U3 MPSIMOYTOJIbHBIX THYTO-CBaPHBIX
TpyO. B mokpeITusix ¢ marom depm 12 M, co mMMPEHTeTbHBIMU MPOTOHAMU HIIU C
HACTUJIOM, YCWJICHHBIM IIIIPEHTENIIMHU, BEPXHHUM MOsic (epMbl BEPTUKAIBHBIX
CBsI3€ MOJKET MMETh BUJI, MOKa3aHHbBIM Ha Puc. 11.9, .

BepTukanbHble CBSI3M MO IIMPUHE MPOJIETa PACHoOJIaraloTCs Ha Omopax
(MEeXIly KOJJOHHAMH) U B MPOJIETE MEXKy CTOMKaMu GepM He pexe, YeM uepes
15Mm, T.e. ipu mpoJiere 3aauus 36M OHM OYAYT pacloiOKEHbI B INIOCKOCTAX ABYX
CTOCK.
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Puc. 11.9 Bepmukanvhuie céazu medxncoy pepmamu
a - non0JceHue uenmpa msaxcecmu pepmui; 6 - hepmvl-oucku u pacnopku;
8 - CXeMbl peuiemoK 6ePMUKAIbHBIX CEA3CI; 2 — PeulemKa CeA3U npu uaze
Ghepm 12 m
JIMCKH BEpTUKAIBHBIX CBSI3€H CTaBATCS ¢ maroM 30-36 M 1o AyiMHe 31aHusl.
CTolKH YroJIKOBBIX (DepM, K KOTOPBIM KPEMSATCS CBSI3U B BEPXHEM M HIDKHEM Y3-
Jax, MpUHUMaroTcst kpectoBoro ceuenus (Puc. 11.10).
CBs3u MOT'YT MPUKPEIIATHCS TAKXKE K CIIEIIUATBLHO MPEAYCMOTPEHHBIM JJISI
ATOM 1eNM BEepTUKaIbHBIM (hacoHKaM. B coctaBe Oj0ka mpu KpymHOOJIOYHOM
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MOHTAKC BCPTUKAJIBHBIC CBA3U ABJIAIOTCA H606XOI[I/IMI>IMI/I QJICMCHTAMU, obOecrre-
YHUBarOmMMMHU HCU3MCHACMOCTD O0Ka.
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Puc. 11.10 ¥V3en npukpennenusn eepxnezo nosca gpepmvl 6epmuKaiIbHbIX C651-
3eil K cmoiike cmponuibHou ghepmol.

11.3 IIpoaoJibHBIE TOPU3OHTAIBbHBIE CBSA3U 0 HHXKHUM TosicaM (epm

KoHtyp cBsizei, pacnoyio)KeHHBIX B IMJIOCKOCTH HMXKHHUX CKBO3HBIX PHUIe-
JIe¥, MO’KHO pacwICHUTh Ha MPOJIOJIbHBIC U monepednbie cBsa3u (Puc. 11.11).

[IpononbHbIE CBA3U MO HUKHUM MosicaM (epM BOCIPUHUMAIOT IMOMNEpey-
HbIC TOPHU30HTAIBHBIC KPAHOBBIE BO3JICUCTBHS. BHEIEHTpEHHOE MPUIIOKCHHE
BEPTUKAJIBHOIO JAaBJCHHS KpaHa Ha KOJOHHY, BBI3BIBAIOIIEE TOPU3OHTAIBHOE
CMEILIEHNE paMbl, a TaK)Ke IMOMEPEYHOE TOPMOKEHUE KpaHa, MPUIIOKEHHOE K O-
Holl pame (Puc. 11.11, a) u nepenaroT 3TU BO3AEHCTBUS HA COCEAHUE PAMbI, Me-
Hee HarpyxeHHbie (Puc. 11.11, 6). Takum obpazom, obecreunBaeTcsi MPOCTPaH-
CTBEHHas paboTa Kapkaca Ha MECTHBIE BO3JCHCTBHS, BBI3BIBAIOIINE TOPHU3OH-
TaJbHBIC CMEILICHUS PUTEIIS PaMBI.

bokoBas Harpy3ka OT BeTpa nepeaaeTcs OIMHAKOBO Ha BCE PAMBbI, BBI3bIBAS
OJIMHAKOBOE cMelleHne ux. [lonmepeyHpIx cuil MeXIy paMamMH B 5TOM Cly4yae He
BO3HUKAET M TIOSTOMY B KapKacax Mpu OTCYTCTBUHU CTOEK (paxBepKa MpOJI0JIbHBIC
CBSI3M HE BOCIIPUHUMAIOT BETPOBOU HArPy3KH.

[Ipu mare kosioHH 12 M 1 Oosiee B Kapkacax, UMEIOIIMX CTOMKHU (paxBepka
(cTeHOBOTO Kapkaca), MPOAOJIbHBIC CBSI3M padOTalOT Ha ATy Harpys3ky. OHU sB-
JISIFOTCSI BEPXHUMU TOPU3OHTAJIBLHBIMHU OMOpaMHu CTOeK (axBepka. Takum obpa-
30M, B 9TOM CJIy4ae MPOJI0JIbHBIE CBSI3U MEPENAI0T YCUITUS OT BETPOBBIX HATPY30K
co ctoek (axBepka Ha cocequue pambl (Puc. 11.13) u cBsi3u Harpy>KeHbl yCHIIUSI-
MU OT BETPOBOM HArpy3KH MO JJIMHE I11ara pam.
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Puc. 11.12 Cxema pabomsl 20pu3oHmanbHbIX c6éa3€il HO HUHCHUM NHOACAM
a - cMeuieHue pam om 6ePMUKAIbHBIX 6HEUECHMPEHHBIX KDAHOBLIX HAZPY30K U
om MopmodceHus; 0 - nepeoaya nonepeuHsvIX Hazpy3oK Ha CeA3U

- e —

Puc. 11.13 Ilepeoaua eempoeoii hazpy3ku co cmoek haxeepka Ha nPooobHbLE
cea3u

B kpaiiHuX, MaHENIsIX pUTeNs BCICACTBHAE TOTO, YTO YKECTKO 3allleMJICHHBIN

pHUTENIb Ha OIOPE MCIBITHIBACT U3THOAIONIEe MOMEHTHI IIPOTHBOMOJIOKHOTO 3HAKA

N0 OTHOHICHHUIO K 3HAKY MOMCHTA B IPOJICTC, HACTCA CXKATUC HUIKHCTO II0sICa
(Puc. 11.14).
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Puc. 11.14 Corcamue 6 nuxcnem nosace puzens 60au3u onop
3aKkpenuTh HUKHUM MOSIC OT TMOTEPH YCTOMUUBOCTH U3 TUIOCKOCTH PHUTEIIS
3/1eCh MOKHO JIMIIb C IOMOIIBIO MPOJOJbHBIX CBs3eit (Touka "f"' Puc. 11.14).
Y CTOWUYNMBOCTh HUXKHETO T0siIca B TIJIOCKOCTH pUTeENs oOecreuynuBaeTcs Jubo pas-
BUTHEM MOMEHTA MHEPIIUU CeUEHUs Mosca (B ATOM MaHEIN OH MOXKET ObITh MPH-
HAT U3 JIBYX HEPaBHOOOKHX YT'OJIKOB, COCTABJICHHBIX OOJIBITUMH ITOJIKAMH ), JTHOO
BBEJIEHUEM JIOMOJHUTEIHLHON MOABECKH.

B MHOTromponeTHBIX 3JaHUSX C KpaHAMH CPEIHEro pekuma padoThl MPHU
rpy3omnoabemMHocTu 10 SOT, mpu mposietax He 6oJjiee 36M U ¢ BBICOTOM 70 25M, a
TaKXKe C I1aroM pam 6M, TOMyCKaeTCsl He JeNiaTh MPOJOJIbHBIX CBSA3EH MO HUXKHE-
My nosicy. OJTHaKO PacroOpKHu M TSHKU, 00ECIIEUNBAIONINE YCTOWUYNBOCTh HUKHUX
MOSICOB U3 TJIOCKOCTH (PepM, TOJDKHBI OBITH TTOCTABJICHBI B KaXk10M TipoJiete (Puc.

11.15).
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Puc. 11.15 Céa3u no nuxcnum nosacam Kapraca ¢ KpaHamu cpeoneco percuma

paoomwt (4K - 6K)

11.4 Mlonepeunble CBSA3U B IJIOCKOCTH HUKHUX MOSICOB pepm

DT CBA3M CIy’KaT JJIA NEPEeadyu YCUIIMU OT BETPOBBIX HArpy30K, HaIlpas-

JICHHBIX B TOPCI 3aHUs, CO CTOCK TOPLUCBOI'O canBepKa Ha BCPTUKAJIBHBIC CBA3U

Mmexay komorHamu (Puc. 11.16) (epegada naBieHus moka3aHa CTPEIKaMH).
BwmecTe ¢ mpoaoapHBIMU CBSI3IMH OHH 00pa3yroT 3aMKHYTHIA KOHTYP, YBe-

JUYMBAIOIMIKN OOUIYIO KECTKOCTh KapKaca 3/1aHusl.
[Tomepeunpie CBsI3M, KaK MPaBUIIO, CTABATCS TOJ] CBSI3SIMHU 1O BEPXHUM II0-

AcCaM, CO3JaBasi C HUMHU IPOCTPAHCTBCHHBLIC ITOIMCPCUHBIC 6HOKH, K KOTOPBIM C
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MMOMOIIIBIO MTPOrOHOB, PACIOPOK BEPTUKAIBHBIX CBSI3€M M MPOJIOJBHBIX CBS3EH
KpEMATCs MPOMEKYTOUHbIE (DEPMBI.

Puc. 11.16 Cxema nepedauu 6empoewix Hazpy30K ¢ mopuya 30anus Ha céA3u
Ha Puc. 11.17, 11.18 noka3aHbl y3Jibl KPEIJIEHUSI TOPU30OHTAIIBHBIX CBS3EH,

BBITIOJTHCHHBIX W3 YT'OJIKOB M 3aMKHYTBIX THYTOCBapHBIX NMpodmiel K mosicam
bepm.
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Puc. 11.18 Koncmpykyuu ceéaseii u3 y20i1Kk08 HO HUMNCHUM ROACAM hepm
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Puc. 11.19 ¥V3en ceazeii no HuxcHemy HOACY U3 NPAMOY20J1bHbIX CHYHLO-
ceapuulx npoguneit

11.5 BepTukajbHbIe CBSI3U MeK1Y KOJOHHAMH
Paznuyaror BepxHUl SPyC BEPTUKAJIBHBIX CBS3EH MEXIy KOJOHHAMH (CBS-

3, PAcMoOJIOKEHHBIE BBIIIE MOJKPAHOBBIX 0AJOK) M HUKHUU SpyC HUXKE OalOK
(Puc. 11.19).
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Puc. 11.20 Cxema eéepmukanvholx cénseii mexcoy KOJTOHHAMU

CBs131 BEpXHETO sIpyca UMEIOT CIEIYIONIEe Ha3HAYEHUE:

- yCcwiIMs OT BETpa, HAIPaBJICHHOTO B TOpEI] 3/l1aHUs, MEepeatoTcs Ha
CBSA3U BEPXHETrO sfpyca C TOPLEBBIX IMOMNEPEYHBIX CBA3EH, pacIoio-
KEHHBIX B IUIOCKOCTH HI)KHHMX IOSICOB, a 3aTEM, IO PACTSIHYTHIM
MO/IKOCaM, 3TU YCWINS MePeJatoTCsl Ha MOAKPAHOBBIE OaJIKU;

- CBSI3M BEPXHEro sipyca 00eCneynBaloT - yCTOMYMBOCTh KOJIOHH "3
mockoctu" pam. Takum oOpazom, pacuéTHasl AJIMHA HAJAKPaAaHOBOM

= =
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gactu KonoHHBI (Puc. 11.19, myHKTHpP) U3 MIOCKOCTH paMbl paBHA
BBICOTE TOM YaCTU KOJIOHHBIL;

Ha cBs3u HuxHero sipyca Bo3naraercst PyHKIIUU:

- IepeAaBaTh BETPOBBIC YCHIIMSA OT CBSI3€M BEPXHEro sipyca M OT IPO-
JOJILHOTO TopMOkeHus kpanoB (Puc. 11.19);

- obecrneunBaTh YCTOWYUBOCTD MOAKPAHOBOM YaCTH KOJIOHUU U3 TIIOCKO-
CTH paMbl;

- CIOYXXUTh B KaueCTBE MOHT@XHBIX CBSI3€H MpPH YCTAaHOBKE KOJOHH. B
31aHUSIX OOJIBIION BBICOTHI CBSA3M HIKHETO sSpyca MMEIOT JIOMOJIHU-
TENBHYIO pacrnopky Mexay kosoHHamu (Puc. 11.20 a). Ee Ha3HaueHue
YMEHBIIUTh PACYETHYIO JUIMHY MOJIKPAHOBOM YaCTH KOJIOHHBI U3 IJIOC-
KOCTH pambl. K 3TOMy KOMIIOHOBOYHOMY MpUEMYy NpUOEraroT B TOM
cily4ae, KOTJla pacyeT YCTOMYMBOCTH KOJIOHHBI "U3 IUIOCKOCTH' HE JAeT
YIIOBJIETBOPUTEIIbHBIX PE3YJbTATOB BCIEACTBUE OOJBIION TMOKOCTH
KOJIOHHBI U3 MJIOCKOCTH PaMBbl.

Cxembl BepTHUKAJIBHBIX CBSI3€H MOTYT OBITh Pa3IMYHBIMU B 3aBUCIMOCTH OT

11ara KOJIOHH, OT HE0OOXOIMMOCTH MCIOJIb30BaHUs IpoeMa MEXKIY KOJIOHHAMU U
T.1. (Puc 11.20 0).
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Puc. 11.21 Cxembl 6epmuKaibHbIX C6a3€il HUNHCHE2O APYCa
@) 00NOJIHUMENbHAA PACHOPKA 0151 YMEHbUIEHUS PACYEMHOUL OJIUHbL KOJIOHH bl
U3 nJAOCKOCIU pamol; 0) 6apUAHMBbL CEA3EI MedHCOY KOJTOHHAMU
[IpukpenisaTh CBSI3U HUKHETO spyca K MOAKPAHOBBIM OajikaM B IIPOJIETE HE
ClIeJlyeT, TaK KaK MpU JBHKEHHM KpaHa MOXXET BO3HHUKHYTh C)KaTHE PacKOCOB
CBS3€H, a CJIEN0BATENBbHO, UX BbIKIIOUEHUE. CBS3M BEPXHETO Spyca MOTYT IpH-
KPEIUIATHCS K TOPMO3HBIM OajkaM 0oJTaMH C OBaJIbHBIMH OTBEPCTHSIMH B BEPTH-
KaJIbHOM HaIlpaBJICHUU.
B BepTHKaIbHOM MIIOCKOCTH BEPXHUI SIPYC CBsI3ei 0OBIYHO pacIioiaraercs,
10 OCH Ha/IKPaHOBOM YaCTH KOJIOHHBI, @ HIDKHHUE CBSI3U JOJKHBI OBITh ABOMHBIMU
U UX CIIEAYyeT pacrojiarath B IJIOCKOCTSX KaK Hapy>KHOM, TaK U BHYTPEHHEH BET-
Bell moakpanoBoil yactu koyoHHBI (Puc. 11.21). Ecniu nmeercs daxsepk, TO cBsi-
3M YCTaHABJIMBAIOTCS B IJIOCKOCTH (haxBepKa U CTHIKYIOTCSA CO CTOMKOM (haxBepka
B cpenHeM y3ie. [lo anuHe 31aHus CBSI3U HUKHETO sipyca pa3MenaloTcs B cepe-
nuHe TemneparypHoro 0joka (Puc. 11.21), Ho HU B KpeM cilydae He MO KOHIIaM,
Pa3menienue cBszeil B cepenne 31aHusl 00ecreurnBaeT CBOOOAHYIO 1eQopMalnio
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MIPOJIOJIBHBIX AJIEMEHTOB TIPH KOJIeOaHUSIX TeMIepaTypsl (YIJIMHEHUE WA YKOPO-
YeHHE MOJKPAHOBBIX OAIOK, IPOIOIBHBIX CBS3EH U JIp.).

KPeILIesE e 4
cagzef

Puc. 11.22 Koncmpykuyuu 6epmuKaibHbIX césA3ell Mexcoy KOJIOHHAMU NPU Wia-
2e KOJ10HH 6Mm
KoHCTpyKITMy BEpTUKAIBHBIX CBSI3€H MEXTYy KOJIOHHAMH IIPH II1are KOJOHH
6Mm u 12m npuBenens! Ha Puc. 11.22 u Puc. 11.23.
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Puc. 11.23 Bepmukanvhule céa3u mexcoy KOJTOHHAMU nPU uiaze KOaouH 12 m ¢
osanvHble omeepcmus 6 y3ie B, oonyckarouiue npo2udvl noOKpanoeoi 0aiku
0e3 nazpyscenus ceazeil 6epxHezo Apyca; t - mopMo3Has 0anKa

B OonpmmHCTBE BUJIOB CBSI3eH 3aTPYyAHUTENIBHO TOYHO OMPENEIUTh BEIU-
YUHBI YCUJIMU, KOTOpble OyAayT MMM BocHpuHMMaThCs. [loaToMy ceueHust ame-
MEHTOB CBSI3€, KaKk MpaBujIo, MOJOMPAIOTCS MO NpeaeabHo rTudkoctu. Jis ame-
MEHTOB, O KOTOPBIX 3apaHee U3BECTHO, YTO OHM OYyIyT UCHBITHIBATH CKATHE, pe-
KOMEH/IyeTCsl IPUHUMATh NpeaenbHyto ruokocts 200.

[To u3BECTHBIM YCHJIMSIM PACCUMTHIBACTCS BEPTUKAIBHBIE, CBS3U MEXKITY
KOJIOHHAMM, a TaK)Ke MMONEPEYHbIE CBSI3U MO HUKHEMY MOSICY PUTEII U MPOA0Ib-
HbIC TOPU3OHTAIILHBIE CBSI3H, B ClIydae ydeTa MPOCTPAHCTBEHHOW PabOThI KapKa-
ca.
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Puc. 11.24 Cpeonuii y3en éepmukanbHbIX césa3eil
I'- kpennenue ceazeit u cmoiike gpaxeepka f na monmascnoiu ceapke; /I- na
8blcOKONpouHbIX Oonmax; Q- pedpa sncecmrkocmu, 4-4 - pacuemnoe ceuenuee-
gaconku. boamul paccuumoieaemcen na ocegoe ycuiue 6 OUA20HANIU CEA3El U
Momenm om Ixcuenmpucumema "'a’’
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12.3amuTa cTaJbHBIX KOHCTPYKIIMA OT KOPPO3Wil U MOkKapa
12.1 O6mme ykazaHus
3amuTa CTaJbHBIX CTPOHUTEIBHBIX KOHCTPYKIIMMA, SKCIUTYaTHPYEMBIX B HE
arpecCUBHBIX M C1a00arpecCUBHBIX CPeIax, OT KOPPO3HMH JOKHA TTPOU3BOTUTH-
Csl B COOTBETCTBHUH ¢ TpeOoBanusmu [3, 50].
TexXHOTOTMYECKUN NPOLECC 3alIUThl METAIUIOKOHCTPYKIHMN OT KOPPO3UU
WJIA OTHEBOTO BO3JICHCTBHSI C MOMOIIBIO JTAKOKPACOYHBIX MaTEPHAIOB M OTHE3a-
IIUTHBIX KPACOK BKIJIFOUYACT B CEOSI CIICIYIONIUE OTICPAIIH:
- TIOJITOTOBKY ITOBEPXHOCTH IEPE OKPAIIMBAHUEM;
- HAHECCHHE U CYIIKY JIAKOKPACOYHBIX (OTHE3aIUTHBIX ) TTOKPBITHIA;
- KOHTPOJIb Ka4eCTBa BBIMOJIHICMBIX padoT.

12.2 TIloaroToBKa MOBEPXHOCTH Nepe/] OKPAILIMBAHUEM

[ToAroToBKa MOBEPXHOCTHU BKIIOYAET B CE0sl OUYMCTKY MOBEPXHOCTU METAJI-
JIOKOHCTPYKLIMIA OT OKUCIIOB (IPOKATHOM OKAJUHBI U PYKABUYMHBI), MEXaHUYECKHUX,
YKUPOBBIX U IPYTUX 3arpsI3HEHUN.

[IpenBapuTebHO C TMOBEPXHOCTH METAJUIOKOHCTPYKIUN JOKHBI OBITH
MOJIHOCTBIO  yJaJIEHbl BCIIOMOTATEJIbHBIE 3JEMEHTHI, 3ayCEHLbI, CBApPOYHBIC
OpBI3ry, ocTaTku (hIroca, 3aUMILEHbl CBapHBIE IIBbI, CKPYIJIEHBI OCTPbIE KPOMKHU
paaunycom meHee 2,0 MM C TTOMOIIBIO PYYHOTO WJIM MEXaHU3MPOBAHHOTO abpa-
3MBHOTO MHCTPYMEHTa. MeTojbl yJaneHus 3arpsisHeHu npuHuMath 1o 1ad. bl
[49].

O0e3xupuBaHuE MOBEPXHOCTU CIIEAYET MPOU3BOIUTH IO MEPBOM CTENEHU
(moTab.9 [49]) KHCTAMU MM BETOIIBIO, CMOYCHHBIMH YaUTCITUPUTOM, HedpacoM
i 6enznHom mapku b-70.

O4KCTKY TOBEPXHOCTH BHOBb M3rOTaBIIMBAEMBIX KOHCTPYKIUN OT OKHCIIOB
CJIelyeT MPOU3BOAUTH IPOOEMETHBIM WM JIPOOECTPYUHBIM (IIECKOCTPYIHHBIM)
cnocobaMu 10 TpeThei cTernenu no [49] npu ycnoBuu, YTO MHTEPBAI C MOMEHTA
M3rOTOBJICHHSI OKPALIEHHBIX METAJUIOKOHCTPYKIMI 10 MOABEACHUS TEIUla B 37a-
HUM HE MNPEBBIIIAET 6 MECSIEB U J0 BTOPOI CTENEHU - IPU UHTEpBaie Ooiiee 6
MecsaneB. 1Ipu 3ToM okpalleHHbIE METAIUIOKOHCTPYKIUN JTOJDKHBI XPAHUTHCSA HA
JIEPEBSHHBIX MOAKIAAKAX C MPOKIAAKAMHU U3 ITOJIUITUICHOBOH IUICHKHU.

[ToBepxXHOCTb, OUMILIEHHAs 10 BTOPOW CTENEHHU, JO0JKHA ObITh MAaTOBOM, ce-
poOro 1BeTa, C PABHOMEPHON MIEPOXOBATOCTHI0, MAKCHUMaJIbHAsI BEJIMYMHA KOTO-
poit cocraBisier 40 MKM, 0€3 BUIUMBIX HEBOOPY>KEHHBIM IJ1a30M OCTATKOB MPO-
JYKTOB KOPPO3HH U MPOKATHOW OKAJIWHBI.

Ha noBepxHOCTH METAITIOKOHCTPYKLIHMA, OYUIIIEHHBIX OT OKUCIOB /10 CTE-
NEHU 3, IOMYCKAaeTCs HaMYUE OTIEIbHBIX IOJIOC U BKPAIUICHHH pPXKABUYMHBI U
IIPOKATHOM OKAJIMHBI, 3aHUMAIOIIKX He Oosee 5 % MOBEpXHOCTH.

Jns ucknroueHus: oOpa3oBaHUs HAa OYMIIEHHOW MOBEPXHOCTH BTOPHUYHOMN
prKaBYMHBI MHTEPBAJI MEXIY MOATOTOBKOM IMOBEPXHOCTH M HAHECEHHWEM 3aIlUT-
HBIX MOKPBITUH JTOJKEH OBITh CBEeEeH 10 MUHUMYMa. OH HEe JOJDKEH MPEeBBIIIATh
6 4acoB Ha OTKPBITOM BO31yXe M 24 4acoB BHYTPHU MOMEIICHUN B YCIOBUAX, HC-
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KIIIOYaromux mnomnagaHnuce Ha OYMIICHHYIO IMOBCPXHOCTL IIbUIM, Macja, BJIarv, Ap.
BanHSHCHI/Iﬁ U KOHACHCAIIUIO Ha HEH BJIarU.

12.3 HaHeceHHe AaHTUKOPPO3UOHHBIX MOKPBITHIA

Hanecenune J1akoKpacOYHBIX MOKPBITHI CIEAYET MPOU3BOIUTH IO OJHOMY
Y3 BapUaHTOB: BapUaHT | - IpW MHTEpBAJIE C MOMEHTA U3TOTOBJIEHUS OKpPAILICH-
HBIX METAJUTIOKOHCTPYKILIMI 10 MOABEACHUS TEIIa B 31aHue He Oosiee 6 MecsleB,
BAapUaHT 2 - IPU HHTEpPBAJIE OT 6 MeCALEB 10 2-X JIET.

Bapuasnr 1

- I'pynroBka I'®-021 'OCT 25129-82 - 1 cnofi.

- I'pyntoBka ['®-017 OCT 6-10-1428-79 — 1 cioit — aj1s1 KOHCTPYK-
LU, SKCITyaTUPYEMBIX MPU PACUETHON TeMIEpaType BO3yXa HUKE
munyc 40°C.

- Owmanb [ID-115 T'OCT 6465-76 - 2 crnos.

OO6mrast TOMIIMHA TOKPHITHS COCTABISIET HE MeHee 60 MKM.

Bapuant 2

- I'pyntoBka BJI-02 - 1 crnoii;

- TI'pynroBka AK-070 (uiu AK-069) - 1 cnoii;

- Dmanbs XB-124 (wmu XB-125, XB-16) - 4 cios.

OO0mrast TOMIIMHA MMOKPHITHS COCTaBsIeT He MeHee 110 MKM.

Hanecenue nakokpacOUHbBIX MOKPBITUH CIEAYEeT NPOU3BOIUTH MPU TEMIIE-
patype OKpyKaromero Bo3ayxa He Huke +15°C ¥ OTHOCHUTENBHOW BIAKHOCTH
Bo3ayxa He Bbie 80 %, eclnu HeT Ipyrux yKa3aHUud B HOPMaTUBHO-TEXHUYECKOU
JOKYMEHTAIIMU Ha KaXX/Iblid KOHKPETHBIN MaTepUall.

Hanecenue J1akOKpacOYHBIX MOKPBITHHM CIEAYET MPOU3BOAMTH METOJAMHU
MHEBMATHYECKOTO WM O€3BO3IYIIHOrO pachbUieHus. [Ipu okpammBaHUU MeCT
Kperexa M UCTIPaBIeHUU Je()EKTOB MOKPHITHUS METALIOKOHCTPYKIMM TOCIe ero
MOHTa)Ka JOIyCKAETCs] IPUMEHEHHUE KUCTH.

Jlyist oGecrieyeHus Ka4eCTBEHHOTO OKpalluBaHUsI HanboJjiee KOPPO3UOHHO-
YSI3BUMBIX MECT CIEAYET OCTPbI€ KPOMKH, YTJIbl, CBAPHBIC IIBBI U TPYAHOIOCTYII-
HbIE MECTa Mepe/l PaClbUICHUEM OKPAaIIMBAaTh KUCTHIO.

JlakokpacoudHble MOKPBITHS, MTOBPEXKIEHHBIE B PE3YIbTATE TPAHCIIOPTUPO-
BaHUS, XPAaHCHUS U MOHTa)Xa METALUIOKOHCTPYKIIMM, JOJKHBI OBITh BOCCTAHOB-
JICHBI.

Hcnonb3yembie JIaKOKpACOYHBIE MaTepHuaibl JIOHKHBI COOTBETCTBOBATH
tpeboBanusiM ['OCT wim TY Ha 3T Marepuanbl, UMETh MAacHOpTa 3aBOJOB-
M3TOTOBUTEIIEN U HE UCTEKILHI CPOK TOAHOCTH.

KauecTBO HaHECEHHOT0 TTOKPHITUSI KOHTPOJUPYIOT IO BHEITHEMY BUAY ITY-
TeM BHU3yanbHOTO ocMoTpa 100 % MOBEpPXHOCTM KOHCTPYKLHWW, BPEMEHH BBICHI-
XaHUsl, aJINe3UU U TOJIIIUHE.

HanecenHnoe nakokpacoyHOE MOKPHITUE JOHKHO OBITH CIUTONIHBIM (0€3 He
MIPOKPAIIIEHHBIX MECT), 0€3 MOCTOPOHHUX BKIIOYEHUMN, TTOTEKOB, MOPIIHH, MYy3bI-
pei, OCIIMH U APYruX JNe(PeKTOB, CHIKAIOUIMX 3alllUTHBIC CBOMCTBA MOKPBHITHI.
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[TokpeITHE TOKHO OBITH OJHOPOJIHBIM U IOCTATOYHBIM TI0 TOJIIIUHE, UMETh YII0-
BJIETBOpUTENbHYIO aare3uto (1 - 2 6amna). [lo cBoMM JeKOpaTUBHBIM CBOMCTBAM
HOKPBITHE JIOJKHO COOTBETCTBOBATh TpeboBanusaM V - VI kiacca mo [49].

TonumuHy JaKOKpaCOYHBIX MOKPBITUH ONPEAENSIIOT METOJIOM Hepa3pylla-
IOLEr0 KOHTPOJISI ¢ TOMOUIBIO TOJIIMHOMEPOB MAarHUTHOT'O WU 3JIEKTPOMArHUT-
Horo tunos, Hanpumep MT-33H, MT-50HIL] vim apyrux mapoxk.

[IpenmnoyTuTeIbHO HAHECEHUE JTAKOKPACOUHBIX MTOKPHITUN Pa3IMYHbBIX IIBE-
TOB (KaXXZIbIi CJIOM CBOEro IIBETA), YTO MO3BOJISIET MPOKOHTPOIMPOBATH MOPSIOK
Y KOJINYECTBO HAHECEHHBIX CIIOEB MOKPBITUS U MOJTYYUTh JIJAKOKPACOYHOE TTOKPHI-
THE 00Jiee BEICOKOTO Ka4eCTRa.

BrlnonnHeHHBIE B COOTBETCTBUU C HACTOSIIIMMHU TPEOOBAHUSIMU MOKPBITHS
00€CTeunBaIOT 3aIIUTY METALIOKOHCTPYKIIMI OT KOPPO3UU B TEUCHHUE S5 JIET IS
CHUCTEMBI MOKPbITUH 110 BapuaHTy 1 u 10 net - nia BapuanTa 2.

12.4 3amuTa MOHTAXKHBIX cOeJMHEHMIT Ha 0oaTaX

Hecyiue snemMeHThl Kapkaca 3[JaHusl y4acTBYIOIIHUE B 00ECIIEUeHUH OO0IIeH
YCTOMYMBOCTU U T€OMETPUUECKON HEM3MEHSIEMOCTH 3[aHusl MpHU MoXkKape, HeoO-
XOJIMMO 00€CTEeYUTh CPEeACTBAMHU MPOTUBONOKAPHON OTHE3AIUTHI.

3aluTy COeNMHEHH Ha BBICOKONPOYHBIX OO0ATaxX CIEAYET BBIMOJHSITH C
Y4E€TOM CIIEeYIOIUX TpeOOBaHUMN: KOHTYPhI HAKJIAI0K, TOJIOBKH OOJTOB, Faiku 1
BBICTYHAIOUIME M3 HUX YacTH pe3bObl OOJITOB ClEAYyeT 3alluIlaTh, MPUMEHSS
AMaJib ¢ ATFOMUHUEBOM ITYIPOU.

JUJi 3aIUTHI CTHIKOB Ha BBICOKOIPOYHBIX 00JITax HA MOHTAKHOM IUIOIIAIKE
ClIeTyeT IPUMEHATh AMaJli C UCXOJHOU BA3KOCTHIO (0€3 paz0aBieHMs] pacTBOPH-
TeJNeM) ¢ J00aBICHUEM AJIFOMUHHMEBOW MyApPbI 1O KOHCUCTEHIIMU, UCKIIIOYAOIEH
3aTeKaHHe SMaJM BHYTpb Makera 6osee yeM Ha 20 MM.

3a30pbl B CTBIKAX MEXAY 3JE€MEHTaMHU, COCIMHSIEMBbIMH Ha BBICOKOIPOY-
HBIX O0JITax, CIeayeT 3a0JHUTh HETBEPACIONICH TepMETU3UPYIONIEH MACTHKOM.

[Tocne cObopku coemuHeHus Ha Oonrax 6e3 KOHTPOIMPYEMOTO HATSHKEHUS
MOHTa)XHbIE COE€UHEHUS, BKJIOYasl TOJIOBKM OOJITOB, raiiK, BBICTYIAIOIIME Ya-
CTH PE3bOBI OOJITOB, HOJKHBI OBITH OYMIICHBI, OTPYHTOBAHbBI, a IIEIH B MECTax
IIepeIagoB 3allnaTICBaHbl.

JInst 3aIlMThl COEAMHEHUST HA OOJTaX MOXET MCIOJIb30BaThCS T'PYHTOBKA,
IpUMEHseMas IS 3alUThl COOTBETCTBYIOIIEH KOHCTPYKIIMH.

12.5 IoxapHasi 6e30aCHOCTH

3ammra OT KOPPO3UH MOBEPXHOCTEH CTPOUTENBHBIX KOHCTPYKUHUN JOJDKHA
OCYIIECTBIISITHCS C YUETOM TpeOOBaHUI MO MPEeTy OTHECTOMKOCTH U MOKAPHOM
ONacHOCTU. BbIOOp aHTUKOPPO3HOHHBIX MATEPUAJIOB JOJHKEH OCYIIECTBIATHCS C
YUETOM MX HOKAaPHO-TEXHUYECKUX XapaKTEPUCTHK (IOKAPHOM ONMACHOCTH) U UX
COBMECTUMOCTH C OTHE3AIUTHBIMU MaTEPUATIAMHU.

[Topsinok kiaccupuKaluy CTPOUTEIbHBIX KOHCTPYKLHUN 110 OIHECTOMKOCTU
U TI0apHOW ONAaCHOCTH YCTaHABIMBAETCA B COOTBETCTBUU ¢ DenepanbHbIM 3a-
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koHOM OT 22 urona 2008 Ne 123-03 «TexHUyecKuil peraaMeHT O TpeOOBaHUSX
NOKapHOH 0€30I1aCHOCTU» U HOPMATHUBHBIMU JOKYMEHTaMH IO MOKapHOU 0Oe3-
OITACHOCTH.

ITpenensl OrHECTOMKOCTH M KJIACChl MOKAPHOM OMACHOCTH CTPOUTENIBHBIX
KOHCTPYKLMI C MEPBUYHOM 3aIMTOMN JTOJKHBI COOTBETCTBOBATH TpeOyeMoil cre-
[IEHU OTHECTOMKOCTU M KJIACCY KOHCTPYKIIMOHHOM MO’KapHOW OMAaCHOCTH 3JaHU
U COOPY>KEHUH, B KOTOPBIX OHU IPUMEHSIOTCS.

TpeOGyemble Ki1acChl MOXKAPHON OMACHOCTH aHTUKOPPO3UOHHBIX MAaTepUaOB
BTOPUYHOM 3aIUTHI ONPEAENSIOTCS HOPMATUBHBIMU JOKYMEHTAMH U HOPMATHB-
HBIMU MTPABOBBIMHU aKTaMU MO MOKapHON 0€30MaCHOCTH.

CoBMeCTHOE IPUMEHEHUE AHTUKOPPO3UOHHBIX M OTHE3AIIUTHBIX COCTABOB
JOJKHO OCYIIECTBIISITHCS C YUETOM UX COBMECTUMOCTH M aAre3nuu. Bo3MOXKHOCTb
NPUMEHEHHUSI OTHE3AIIUTHBIX COCTABOB MOBEPX aHTUKOPPO3UOHHBIX HEOOXOIUMO
HOJITBEP>K1aTh OTHEBBIMU UCHBITaHUSAMU. CpeacTBa OTHE3AUIUTHI, HAHOCHMBIE Ha
KOHCTPYKLIMH, HE JOJKHBI IPUBOJUTH K KOPPO3UH KOHCTPYKIIMM.

B caygasx, korga B pe3ysibTaTe 3aMEHbl IPOTUBOKOPPO3UOHHBIX MOKPBITHH
HKCIUTYaTUPYEMOM KOHCTPYKIMM HApYyIIAE€TCs OrHE3AIIUTHOE IMOKPBITHE, HEOO-
XOAUMO MPEeSyCMaTpUBaTh MEPOIPHUATHS MO BOCCTAHOBIEHHMIO OTHE3AIUTHOTO
HOKPBITHUS AJIs1 0OecrieueHus: TpeOyeMbIX MPEeesIoB OTHECTOMKOCTU U (MJIM) KJlac-
COB (DYHKIIMOHAJIBHOH MOXapHOI ONaCHOCTH.

[Tpu ucnonap30BaHUU KOHCTPYKIIMOHHOM OTHE3AIIUThl HEOOXOAMMO MpEey-
CMaTpUBATh JIOTOJHUTEIbHBIE MEPONPHUATUS MO OOECHEUYECHHUI0 KOPPO3HMOHHOM
3aIATHl KOHCTPYKLUMUWA C YYETOM BHJA U CTENEHU ArpecCUBHOIO BO3JEHCTBHUS
CpEeZBlL.

Hamnbuisiemple OrHe3alyTHbIE COCTaBbl 1 TOHKOCJIOMHBIE OTHE3AIUTHBIE 110~
KPBITHS TOJKHBI TPETYCMAaTPUBATHCS CTOMKUMHU K YCIIOBUSM arpeCCUBHOM Cpe.ibl
WIH OBITh 3alUILIEHBI CTIEHNUATbHBIMU TOKPBITHSIMH.

ITpy nmpuMeHEeHUM OrHE3alIMTHBIX COCTaBOB C 3ALIUTON MOBEPXHOCTH IIO-
KPBITHS OTHE3ALUTHBIE XapaKTEPUCTUKHU CIEAYET ONPEIENIATh C yUETOM MOBEPX-
HOCTHOTO CJIOSL.

CpencrBa OTHE3aLUTHI CIENYET MPUMEHATh B COOTBETCTBUM € pa3pabOTaH-
HbIM MPOEKTOM OrHe3amMThl. IIpoekT noimkeH coaepkaTh JaHHbIE 00 OrHes3a-
IIUTHOHN 3P (PEKTUBHOCTH CPEACTB OIHE3AIUUTHI, IPOUYHOCTH, PE3YJIbTAThl TEILIO-
TEXHUUYECKUX PACYETOB MO OOECIEYCHHIO NPEJETIOB OrHECTOMKOCTH, a TaKKe
CBEJICHUS 00 YCIOBHSX MPUMEHEHHUS U SKCILTyaTallii OTHE3AIUTHI.

C uenblo OmpeeNeHrs KauecTBa BBHIITOJHEHHOW OrHE3aIllUTHON 00paboTKu
KOHCTPYKLMH, 3aIIMILIEHHBIX OTHE3alIUTHBIMH CPEACTBAMH, MPOBOJUTCS BH3Y-
aJIbHBII OCMOTpP HAHECEHHBIX OTHE3AIMTHBIX MOKPHITHI AJIs BBISBIECHUS HEoOpa-
OOTaHHBIX MECT, TPEILUH, OTCIOCHUHN, U3MEHEHHs IIBETa, MOCTOPOHHUX IISTEH,
MHOPOJIHBIX BKJIIOYEHMH M JPYTUX IOBPEXKICHUM, a TaKkKe 3amMep TOJILUHBI
HAHECEHHOT'O ¢J10s. BHEMIHUI BUJ M TOJIIMHA CJI0SI OTHE3AIUTHOTO MOKPBITHS,
HAaHECEHHOI'0 Ha 3aIMIIAEMYI0 NOBEPXHOCTh, JOJKHBI COOTBETCTBOBATH TPeOO-
BaHUSIM HOPMaTUBHOW JOKYMEHTAILlMU HAa JAHHOE MOKPBITHE.
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3akJoueHmne

JIns panpHEMIIEro pasBUTUS CTPOMTENBCTBA 3JaHUM C METAJUIMYECKUM
KapKacoM, B TOM YHCJIC KWJIBIX, OOIIECTBEHHBIX, MMPOMBIIUICHHBIX, YCTPOHUCTBA
KapKacoOB BBICOTHBIX 3/IJaHWW B PA3IUYHBIX KIMMATHYECKUX YCIOBHSIX, HEOOXO-
MO pa3padaThiBaTh HOBBIE U COBEPILICHCTBOBATH CYIIECTBYIOIINE MOJAXOAbI K
MPOEKTUPOBAHUIO U U3TOTOBIICHUIO METANTMYECKUX KOHCTPYKIIHA.

Oco0yto poJib B COBPEMEHHOM MHUPE 3aHHUMAaeT TPEXMEPHOE MPOEKTUPOBA-
HHUE C KCIIOJIb30BAaHUEM YHUCIICHHBIX Mojeneil 3manuii (BIM-mpoektuposanue).
[IpuMeHeHne ITUX METOJIOB M COMNPSIKEHHBIE C HUMH PACUYETHBIE MPOTPAMMBI
MO3BOJISIFOT PEIIATh CIOXHBIE MPOCTPAHCTBEHHBIE 33/1a4M, YUCICHHOE MOJICIIUPO-
BaHME KOTOPBIX CTAJI0 BO3MOXHBIM Oyiarojaps pa3BuTuio | T-TeXHOIOTHSAM.

ABTOpBI CUUTAIOT IPOCKTHHIE PEIICHMUs, IPE/TI0KEHHBIE B TTIOCOOUE, BhIBE-
PEHHBIMH ¥ ONTHMHU3UPOBAHHBIMHU, C TOUYKU 3PEHHUS HAACKHOCTH U TMPOCTOTHI
peIICHUM, a TaKke MaTepUaAIOEMKOCTH, HO HE €IUHCTBEHHO BO3MOKHBIMU U HE
MPETEHAYIOIUMHU Ha UCTUHY «B MOCJIEAHEN NMHCTAHIUN.

OnbIT TPOEKTUPOBAHUS U MPAKTUUECKUX PACYETOB OTHOCHUTEIHLHO HECIOXK-
HBIX, YaCTO BCTPEUAIOLIUXCS 3AaHUM CO CTAJIBHBIM KapKacoM, KOTOPHIM aBTOPHI
MOCOOMS TTOACIIMIIUCH C YUTATENIEM, CIIYXKHUT IIEHHBIM HCTOYHUKOM 3HAHUH.

N3noxxeHHplid B paboTe aIrOpuTM IMPOSKTUPOBAHUS CTaJIbHBIX KOHCTPYK-
WM, KaK MOCJIEA0BATEIbHOCTh ACUCTBUU MPU MPOECKTUPOBAHUU OCHOBHBIX 3JIE-
MEHTOB 3/1aHUs TIPU MOMOILM CaMbIX PACIPOCTPAHEHHBIX HHCTPYMEHTOB: Tpadu-
YECKUX M PacyEeTHBIX MpOrpaMM C Yy4yeToM TpeOOBaHHMM COBPEMEHHBIX CTPOU-
TEJbHBIX HOPM, MOCIYXHUT MOCOOMEM IO MPAKTHUYECKOMY KOHCTPYHUPOBAHUIO U
MPOEKTUPOBAHUIO CTAIBHBIX KOHCTPYKUMM 3/1aHUM, ISl CTYACHTOB, CICIHaIH-
CTOB U MHXKEHEPOB MPOEKTUPOBIIHUKOB.
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Hpuiaoxenne 1

I'EOMETPUYECKUE CXEMbI, PABOUUE YEPTEXHN DJIEMEHTOB
®EPM U Y3JIOB CTAJIbHBIX KAPKACOB
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bubauorpagpuvyecknii CIUCOK

1.
2.

3.
4.

10.
11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.

22.
23.

24,

25,

CII 16.13330.2017 «CranbHble KOHCTPYKLIHW.

CII 28.13330.2017 «3ammTa CTpOUTENBHBIX KOHCTPYKIUI U COOPYKEHUI
OT KOPPO3UM».

CII 131.13330.2012 «CtpouTenbHast KIMMAaTOJIOTHS.

CII 294.1325800.2017 «Konctpykuuu cranbHble. [IpaBuiia mpoekTupo-
BaHUSI».

I'OCT 2.315-68 ECKJl. N3o0paxkeHusi ynpoIieHHbIE U YCIOBHBIE Kpe-
MEKHBIX JAeTalcH.

I'OCT 2.410-68 ECK/I. [IpaBuna BBIITOJHEHUS YEPTEKEU METATUIMIECKUX
KOHCTPYKLIUH.

I'OCT P 21.1101-2013 CIIAC. OcHoBHBIE TpeOOBaHUS K MPOCKTHOU U
paboueil JOKyMEHTAIIHH.

I'OCT 21.501-2011 CITJC. IlpaBuia BeinoiaHeHUsT paboyeit JOKyMeHTa-
AU ApXUTEKTYPHBIX U KOHCTPYKTUBHBIX PEUICHUN.

CH 460-74. BpemenHass MHCTPYKIIHSI O cOCTaBe U OGOPMIIEHUU CTPOU-
TEIBHBIX PA00YHNX YEPTEKEN 31aHUM U COOPYKEHHM.

I'OCT 8509-93 «Yronku cTallbHbIE TOPSIYEKATAHbIE PABHOIIOJIOUYHBIEY.
I'OCT 8510-86* «Yromku cranbHbIe TOpsSYEKATaHbIE HEPABHOIOJIOY-
HBIEY.

I'OCT 8240-97 «I1IBennepsl CTAIbHBIE TOPSTYEKATAHBIE).

I'OCT 26020-83 «/IByTaBpbl CTaJIbHBIE TOPAYEKATAHBIE C NApPAJUICIIbHbI-
MU TPaHSIMH MOJIOK.

I'OCT 8239-89 «/IByTaBphbl CTaIbHBIEC TOPSTUYEKATAHBIC.

CTO ACUM 20-93 «IIpokar cTaibHON COPTOBOU (hacOHHOTO TPODHUIIS.
JIByTaBphI ¢ apaJIeIbHBIMUA TPAHSIMU TTOJIOKY.

I'OCT 30245-2003 (¢ 1.01.2017r. 3amenen Ha 'OCT 30245-2012) «Tpy-
Obl CTaJIbHbIE THYThI€ 3aMKHYTBhI€ CBApHBIE KBaJ[paTHbIE U MPSIMOYTOJIb-
HBIE JIJISl CTPOUTEIBHBIX KOHCTPYKITUI.

I'OCT 8278-93 «I1IBennepsl CTAIbHBIE THYTHIE PABHOIIOJIOYHBIEY.

I'OCT 8281-80 «I1IBennepsl CTaAIbHBIE THYThIE HEPABHOIIOJIOYHBIEY.
I'OCT 19771-93 «Yronku crajabHbIE THYTHIE PABHOIIOJIOYHBIC.

I'OCT 19772-93 «Yronku cTanbHbIE THYThIE HEPABHOIOIOYHBICY.

I'OCT 8282-83 «Ilpodwmmm crampHbIe THYTHIE C-00pa3HbIE PAaBHOIOJIOY-
HBIEY.

I'OCT 10704-91 «TpyOsI cTanbHbBIE JIEKTPOCBAPHBIE MPSIMOILIOBHBIE.
['OCT 8732-78 «TpyOsl cranbHble OECHIOBHBIE TOpsUeAePOPMHUPOBAH-
HBIEY.

I'OCT 8568-77 «JIucthl cTajibHBIE C POMOWYECKUM U YCUEBUYHBIM pUP-
neHueM. TexHUuYecKue yCiaoBUs.

I'OCT 19903-2015 «IIpokat auctoBoil ropsuekaranbiii. CopTameHT.
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26.

217,

28.

29.

30.

31.

32,

33.

34,

35.

36.

37.

38.
39.

40.

41.

42.

43.

44,
45.

I'OCT 16523-97 «IIpokaT TOHKOJUCTOBOM M3 YrIepOAUCTON CTaau Kaye-
CTBEHHOM M OOBIYHOIO KayecTBa OOIIEro Ha3HaueHWs. TeXHUYecKue
YCIIOBUSI.

I'OCT 82-70 «IIpokaT cTajibHON TOpAYE€KATAHBIN MIMPOKOMOJIOCHBIN YHU-
BepcaibHbIi. COpTaMEHT».

I'OCT 103-2006 «IIpokat cOpTOBOM CTaJIbHOW TOpsTYEKATAHBINA IMOJIOCO-
Boi. CopTaMeHT».

I'OCT 2590-2006 «IIpokaT cOpTOBOI CTambHON TroOpsiYEKaTaHbId KpPyT-
ne1ii. CopTaMenT.

I'OCT 2591-2006 «IIpokaT cOpTOBOI CTaJIbHOW TOpsTYEKATaHBIA KBaJl-
patHbiii. CoTpaMeHT».

I'OCT 2879-2006 «IIpokat copTOBOW CTaldbHON TrOpsYEKATAHBIA IIECTHU-
rpa”Hblil. CoTpaMeHT.

I'OCT 2601-84 «CBapka meTaiuioB. TEpMUHBI U ONPEIEIEHNS OCHOBHBIX
TIOHSITUID.

I'OCT 5264-80 «Pyunas nyrosas cBapka. CoennHeHus: cBapHbie. OCHOB-
HbIE TUIIbI, KOHCTPYKTUBHBIE 3JIEMEHTHI U Pa3MeEpPhI».

I'OCT 11534-75* «Pyunas myroBas cBapka. CoeanHEHHUs] CBapHbIE MOJ
OCTPBIM U TyNbIMU yriiaMd. OCHOBHbBIE THUIIbI, KOHCTPYKTHBHBIE 3JIEMEH-
Thl U Pa3MepPbI».

I'OCT 14771-76 «dyroBas cBapka B 3amIUTHOM raze. CoeuHeHHs cBap-
Hble. OCHOBHBIE TUIIbI, KOHCTPYKTUBHBIE 3JIEMEHTHI U Pa3MEPbD».

I'OCT 23518-79 «/lyroBasg cBapka B 3amuTHbIX razax. CoenuHeHUs
CBapHbI€ MOJ OCTPBIM M TYNbIMH yrilaMd. OCHOBHBIE THUIIbI, KOHCTPYK-
TUBHBIE JIEMEHTBI U PA3MEPBD».

I'OCT 9467-75 «29nekTpoabl NOKPHIThIE METAIUNIMYECKUE ISl pYyYHOU 1y-
TOBOM CBAPKHU KOHCTPYKIMOHHBIX U TEIJIOYCTOWYMBBIX CTAJIEN».

I'OCT 2246-70 «IIpoBosoka cTasibHast CBApOYHAT».

I'OCT 8050-85 «/IByokuch yriepoa ra3oo0pa3Has U kujakas. TexHude-
CKHE YCIIOBHSI.

I'OCT 10157-79 «Apron razoobpa3nbiii U xuakuil. Texauueckue ycio-
BUSI.

[Tocobue k CHull 11-23-81 «Ilocobue mo pacueTy U KOHCTPYHPOBAHHIO
CBapHBIX COCAMHEHHUM CTAIbHBIX KOHCTPYKIIUMY.

I'OCT 7798-70 «bonTsl ¢ MIECTUTPAHHOW T'OJIOBKOM KJlacca TOYHOCTU B.
KoHcTpykiuu u pazmeps».

I'OCT 5915-70 «Taliku mecturpannsie knacca TouyHoctd B. KoHcrpyk-
IIUU U pa3MEPbI».

I'OCT 11371-78 «lllait0p1. TexHUYECKUE YCIOBUS.

I'OCT P 52644-2006 «bonTsl BBICOKOIPOYHBIE C MIECTUTPAHHOW TOJOB-
KO C YBEJTMYEHHBIM Pa3MEPOM MOJ KIIFOY JIJIsl METAJUIMYECKUX KOHCTPYK-
uuii. TexHuueckne ycioBus.
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46.

47.

48.

49.

50.

51,
52,
53.
54.
55.

56.

S7.

58.

59.

60.

61.
62.

63.

64.

I'OCT P 52643-2006 «bonThl 1 Trailku BHICOKOIIPOYHBIE U IIAKObI I Me-
TaJUIMYECKUX KOHCTPYKIUUA. OOIINe TEXHUYECKUE YCIOBUS

I'OCT P 52645-2006 «I'aliku BBICOKONPOYHBIE IIECTUTPAHHBIE C YBEJIU-
YEHHBIM Pa3MEPOM IOJI KJIFOY JIJI1 METAIUIMYECKUX KOHCTPYKLIHI.

I'OCT P 52646-2006 «I11aii0b kK BHICOKOIIPOYHBIM OOJITaM JJisi METaJlIu-
YECKUX KOHCTPYKLUI».

I'OCT P UCO 898-1-2011 «MexaHnnueckrue CBOMCTBA KPEMHEKHBIX HU37e-
JUA U3 YyTIEPOOUCTBHIX U JETUPOBaHHBIX cTaneil. Yacts 1. bonTel, BUHTHI
U IINWIBKA YCTAHOBJIEHHBIX KJIACCOB MPOYHOCTH C IMIMPOKUM U MEIKHUM
I1aroM pe3bObIy.

I'OCT 9.402-2004 «Engmnast cuctema 3aniuThl OT KOPPO3UU U CTAPEHUS.
[TokpeiTusa nakokpacounsie. [I0AroTOBKa METAUIMYECKUX MOBEPXHOCTEU
nepes OKpalIuBaHUEM.

I'OCT 25129-82 «I'pynroBka [ ®@-021. TexHnueckne yCinoBus».

I'OCT 6465-76 «Omanu [1D-115. TexHuueckue ycloBUsD.

OCT 6-10-1428-79 «I'pyntoBka ['®-017».

CII 2.13130.2012 «Cuctembl NpOTUBOMOXKAPHOM 3anuThl. O0ecreueHne
OTHECTOMKOCTH OOBEKTOB 3aIIUTHI.

I'OCT 19282-2014 «IIpokaT noBbIIeHHOW TPOYHOCTH. OO0IIME TeXHUYe-
CKHE YCIIOBHSI.

Cepus 1.423.3-8 Boimyck 2 «KoJIOHHBI 1Jig 37aHuii BbicoTOM OT 6,0 10
8,4M OECKpPaHOBBIX U C TOJIBECHBIMU DJIEKTPUUECKUMH KpaHaMU OOIIEeTo
Ha3HAYCHUS IPYy30II0ABbEMHOCTHIO ST. Ueprexu KM».

I'OCT 24379.0-2012 «bontel dyngamenTHbie. OOIIME TEXHUYECKUE
YCIIOBUS».

I'OCT 24379.1-2012 «bontel pyHnamentHoie. KOHCTpyKIMsS U pa3Me-
pBI».

I'OCT 10605-94 «I"aiiku mecTUrpaHHble ¢ TUAaMETPOM pe3bObl CBbILIE 48
MM KJ1acca ToUHOCTH B. TexHuueckue ycioBus.

[Tocobue mo MpOeKTUPOBAHUIO AHKEPHBIX OOJITOB JJISl KPETICHUSI CTPOU-
TEJIbHBIX KOHCTPYKIMI U o0opyaoBanus k CHull 2.09.03.

B.K. ®aiibuieHko. «MeTamnyecKkue KOHCTPYKIIUI

Merammueckue KoHCTpykiuu moa penakaueil ['.C. Benenukosa,
Mocksa Crpoiunzaar, 1998r.

«PekomeHganmMu no pacuyery, NPOEKTHPOBAHUIO, U3TOTOBICHUID U MOH-
Taxy (PJIaHLEBBIX COCIUHEHUN CTAIBHBIX CTPOUTEIBHBIX KOHCTPYKIIHID)
Mockga llenTpanbHoe 010po HaydHO-TeXHUUECKON nHpopmarmu, 1989r.
Mertannnueckue KOHCTPYKIIMU. DJIEMEHThl KOHCTPYKIUN MO peaaKiuei
B. B. I'opeBa. Mocka «Bsicmas mikosna» 2004
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